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AN  ABSTRACT 

INTRODUCTION 


For  more  than  thirty  years  China  has  been  going 
through  one  war  after  another;  revolts  within  the  country  and 
Invasion  from  without  have  had  to  be  faced.  The  main  part  of  Its 
energy  and  funds  has  been  directed  to  the  more  urgent  problems 
of  supresslng  civil  strife  and  resisting  foreign  aggression.  On 
the  other  hand,  the  political  disturbances  have  greatly  ob- 
structed the  smooth  running  of  industries.  Her  national  economy 
is  not  well-developed;  and  the  country,  as  a  whole.  Is  weak  and 
necessitous.  Her  poverty  is  reflected  in  the  low  standard  of 
living  endured  by  the  masses,  and  her  weakness  is  recorded  in 
the  history  of  the  past  hundred  years.  Although  great  exertions 
have  been  made,  ever  since  the  establishment  of  the  National 
Government  in  1927,  to  uplift  the  living  conditions  of  the 
people,  yet  only  a  little  progress  has  been  achieved.  In  China, 
to-day,  political  stability  is  perhaps  one  of  the  most  important 
preconditions  for  economic  reconstruction  and  Industrial  deve- 
lopment, which  are  to  be  presumed  as  the  only  two  means  of  rais- 
ing the  people's  standard  of  living  and  establishing  the  securi- 
ty of  the  nation.  It  has  long  been  pointed  out  that  the  amelio- 
ration of  poverty  in  China  lies  In  industrialization. 

The  purpose  of  the  present  monograph  is  to  study  the 
recent  industrial  development  in  China,  with  particular  emphasis 


upon  the  wartime  improvements.  A  little  attention  will  be  given 
to  the  historical  settings  of  the  earlier  developments  which 
may  serve  as  the  foundation  for  later  progress.  Several  import- 
ant factors,  which  have  been  responsible  for  the  development, 
will  be  brought  out  for  the  purpose  of  showing  the  potentiali- 
ties for  industrial  reconstruction  in  postwar  China.  As  far  as 
possible  the  recent  conditions  will  be  analyzed  from  the  point 
of  view  of  considering  along  what  lines  developments  are  like 
to  move.  China* s  needs  for  capital  and  technical  aids  can  only 
be  met  through  active  assistance  from  the  advanced  industrial 
nations.  Among  these,  the  United  States,  we  deeply  hope,  will  be 
in  a  position  to  play  a  major  role  in  the  international  develop- 
ment of  postwar  China. 

I  wish  to  express  here  my  sincere  gratitude  to 
Professors  Charles  P.  Huse  and  Everett  J.  Burtt  for  their  valu- 
able suggestions  and  criticisms,  and  also  much  generous  assis- 
tance toward  achieving  a  clear  and  readable  prose. 
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Chapter  I 
A  BRIEF  STUDY  OP  THE  BACKGROUNDS  OP 
INDUSTRIALIZATION 


A.  Natural  Resources 

For  many  centuries  the  reputed  natural  wealth  of 
China  has  inspired  the  world* s  admiration.  A  widespread  belief 
has  long  been  established  by  the  early  observers  that  China, 
with  a  vast  piece  of  land,  possesses  an  immense  source  of  un- 
told natural  resources,  especially  mineral.  Although  this  in- 
formation has  a  certain  degree  of  trustworthy,  however,  no  re- 
cent investigation  has  so  far  been  made  to  substantiate  these 
conclusions.  A  soimd  estimate  of  China's  natural  resources  is 
not  easy  to  make  since  a  careful  survey  has  not  yet  been  under- 
taken. However,  preliminary  researches  in  the  last  two  decades 
and  a  hlf,  tending  towards  under-  rather  than  over-estimation 
have  provided  data  iiriiich  may  serve  as  a  starting  point  for  a 
more  adequate  understanding  of  China's  agricultural  materials 

as  well  as  her  mineral  and  energy  resources  in  the  light  of 

1 

need  for  industrial  development  in  the  postwar  China* 
1.  Energy  Resources 

Since  modern  industry  may  be  defined  as  a  form  of 

1.  Bain,  H.  Poster,  Ores  and  Industry  in  the  Far 
East,  revised  and  enlarged  edition.  Council  of  Foreign  Relation; 
New  York,  1933,  PP. 31-32. 
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Chapter  I 

A  BRIEF  STUDY  OP  THE  BACKGROUNDS  OP 
li^DUSTRIALIZATION 

A.  Natural  Resources 

Por  many  centuries  the  reputed  natural  wealth  of 
China  has  inspired  the  world* s  admiration.  A  widespread  belief 
has  long  been  established  by  the  early  observers  that  China, 
with  a  vast  piece  of  land,  possesses  an  immense  source  of  un- 
told natural  resources,  especially  mineral.  Although  this  in- 
formation has  a  certain  degree  of  trustworthy,  however,  no  re- 
cent investigation  has  so  far  been  made  to  substantiate  these 
conclusions.  A  sound  estimate  of  China's  natural  resources  is 
not  easy  to  make  since  a  careful  survey  has  not  yet  been  under 
taken.  However,  preliminary  researches  in  the  last  two  decades 
and  a  half,  tending  towards  under-  rather  than  over-estimation 
have  provided  data  which  may  serve  as  a  starting  point  for  a 
more  adequate  understanding  of  China* s  agricultural  materials 

as  well  as  her  mineral  and  energy  resources  in  the  light  of 

1 

need  for  industrial  development  in  the  postwar  China. 
1.  Energy  Resources 

Since  modem  industry  may  be  defined  as  a  form  of 


1.  Bain,  H.  Poster,  Ores  and  Indus  try  in  the  Par 
East,  revised  and  enlarged  edition,  Coimcil  of  Foreign  Rela- 
tions, New  York,  1935,  PP. 31-32. 


production  In  which  mechanical  power  is  substituted  for  human 

or  animal  power,  any  country  that  aspires  to  be  an  industrial 

power  must  possess  a  large  amount  of  energy  resources.  In  this 

respect  China  may  he  considered  as  one  of  the  richest  countries 

in  the  world,  for  with  8.1  percent  of  the  world* s  total  area 

1 

she  has  23.49^  of  the  total  reserves  of  energy.     This  estimate 
is  based  on  proved  as  well  as  potential  reserves  of  energy. 
Figures  may  seem  to  be  a  bit  optimistic,  but  the  picture  is 
still  bright  even  if  we  count  on  the  proved  reserves  apart  from 
another. 

The  fundamental  resources  needed  for  industrializa- 
tion, under  this  heading,  may  be  divided  briefly  into  three 
topics,  namely,  water  power,  coal  and  oil. 

Water  Power 

Water  power  has  gained  increasing  importance  as  a 

natural  resource,  as  hydraulic  projects  accounted  for  4:3%  of 

2 

the  world* s  electricity  generated  in  1935.     A  glance  at  her 
topography  will  show  that  China  is  rich  in  water  power,  al- 
though incomplete  surveys  make  it  impossible  to  arrive  at  any 
definite  figures  for  her  total  water  power  resources.  However, 
the  estimated  figures  of  10,640,000  kw.  of  exploitable  water 
power  in  the  Yangtze  Gorges  alone  has  been  given  by  Dr.  J.  L. 
Savage,  who  undertook  the  investigation  in  1944;  while  water 


1.  Wong,  William  A.,  Mineral  Wealth  of  China,  Com- 
mercial Press,  Shanghai,  1927. 

2.  The  Chinese  Year  Book,  1944-1945,  Seventh  Issue, 
The  China  Daily  Tribune  PubTTshing  Co.,  Shanghai,  1945,  P. 645. 
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power  resources  of  64,694,000  kw.  at  the  minimum  flow  for  the 
whole  of  China,  excluding  Slnklang,  Tibet,  and  outer  Mongolia, 
have  in  recent  years  been  estimated  by  the  Hydro-electric  power 
survey  of  the  National  Resources  Commission.  The  regional  dis- 
tribution of  China's  water  power  resources  may  be  shown  more 
clearly  in  the  following  table. 


TABLE  I 

THE  ESTIMTED  WATER  POV/ER  RESOURCES  OP  CHINA, 

EXCLUDING  SINKIAIMG  AND  TIBET 

REGIONS                                            OOP'  kw.  PERCENT 

Yangtze  Valley                               38,625  59,60 
Southwest  International 

water  ways                               13,051  20.10 

Pearl  River  Valley                          6,111  9.46 

Yellow  River  Valley                        4,485  6.94 

Manchuria  Water  Ways                       1,192  1,85 

Southwest  Water  Ways                          997  1.54 

Hwai  River  Valley                               333  0.51 

Total                               64,694  100.00 


Source:  China's  Water  Power  Resources  and  her  Pros- 
pects of  Hydraulic  Electrification,  By  H.  Huang  and  H.  P.  Li, 
Quarterly  of  National  Resources  Commission,  Vol.  IV,  No.  3, 
1944,  P.  23. 


Neither  one  of  the  above  estimates  referred  to  the  whole  of 
China  but  the  latter  alone  is  sufficient  to  give  Chinese  water 
power  resources  a  high  place  among  the  world's  nations. 

On  the  whole,  water  power  resources  are  more  abun- 


dant  in  South  China  than  in  North  China.  The  southern  regions, 
through  which  the  Yangtze,  the  Pearl  and  other  rivers  flow, 
have  over  60  percent  of  the  country* s  water  power  resources.  In 
the  Northern  regions,  where  most  of  the  rivers  freeze  in  winter 
and  thick  ices  frequently  cover  their  beds,  water  power  exploi- 
tation will  have  to  encounter  tremendous  engineering  difficul- 
ties. However,  nature  has  been  truly  impartial  in  distributing 
her  natural  resources;  the  north  is  poor  in  water  power  re- 
source, yet  it  is  where  China* s  coal  reserves  are  concentrated. 

China's  water  power  resoiH»ces,  however,  fall  short 
of  the  idea  in  two  aspects.  First  is  the  excessive  seasonal 
changes  in  the  water  levels  in  most  of  the  rivers,  the  differ- 
ence between  the  high  and  low  water-marks  amoujnting  to  20  me- 
ters and  sometimes  over  30  meters.  Second  is  the  remoteness  of 
most  water  power  resources  from  the  present  industrial  centers. 
The  former  is  an  engineering  problem  of  some  magnitude;  while 
the  latter,  as  long  as  cheap  transportation  is  unavailable, 
handicaps  the  establishment  of  industries  near  the  sources  of 

water  power,  which  must  be  substituted  by  steam  power  to  avoid 

1 

high  transmission  cost. 
Coal 

Coal  mining  was  the  principal  mineral  industry  in 
prewar  China.  ?/idely  different  estimates  of  China's  coal 


1.  Lu,  Yueh-chang,  "China's  Fuel  Resources  and  Her 
Prospects  of  Electrification,"  Quarterly  of  the  National  Re- 
sources Commission,  Vol.  IV,  No.  5,  1944,  PP. 31-32. 


resources  have  been  made  by  various  geologists,  although  all 

degree  credit  her  with  one  of  the  world* s  great  coal  reserves. 

The  estimated  reserve  of  997  billion  metric  tons  by  ¥.  E.  Drake 

at  the  International  Geological  Congress  in  1913  was  for  a  time 

considered  the  best  available,  but  has  subsequently  been  scaled 

1 

down  by  further  studies  sind  surveys.    Another  estimate  of  216 

billion  metric  tons  appeared  in  Dr.  C.  Y.  Hsieh's  "General 

Statement  on  the  Mining  Industry,  1918-1925,"  published  by  the 

2 

Geological  Survey  of  China. 

Likewisel^r,  Dr.  Wong,  Wen-hao,  China* s  leading  geo- 
logist of  today,  made  an  estimate  of  246  billion  metric  tons  of 
China* s  coal  reserves;  the  information  was  submitted  to  the 
Fifth  Pacific  Science  Congress  at  Vancouver  in  1933.  After  re- 
peated modifications  by  the  National  Geological  Survey  of  China 
this  estimate  has  finally  been  reduced  to  241  billion  metric 
tons,  which  represent  the  latest  official  figure.  This  places 
China's  coal  reserve  the  fifth  in  the  world,  being  next  to 
those  of  the  United  States,  Russia,  Canada  and  Germany,  res- 
pectively, but  greater  than  either  of  the  United  Kingdom  or 

3 

those  of  India,  Prance,  Japan,  and  Italy  combined. 

As  far  the  quality  is  concerned,  Chinese  coals  are 
of  high  rank  for  the  most  part.  The  coal  fields  of  east  central 


1.  Bain,  H.  Foster,  "China's  Coal  Reserves,"  Foreign 
Affairs,  Vol.  6,  No.  3,  1928,  PP. 498-500. 

2.  Hsieh,  C.  Y. ,  The  Director  of  the  China  Ministe- 
rial Exploration  Bureau  of  the  National  Resources  Commission. 

Presa,  Shan|ha?^ia§i^9if?^  ^235-1936,  Commercial 


China  produce  good,  inexpensive,  bunker  coal  for  coastal  ship- 
ping and  have  been  highly  productive.  A  westward  movement  of 
industrialization  is  already  well  advanced  in  Szechwan  and  has 
been  accelerated  by  the  fact  that  much  of  the  coal  produced 
there  cokes  better  than  coals  mined  farther  east  owing  to  the 
high  degree  of  purity. 

The  distribution  of  China's  coal  reserves  per  pro- 
vince may  be  shown  in  the  Table  II. 

China's  coal  reserve  should  be  ample  enough  for  the 

industrialization,  for  even  assuming  the  rate  of  consumption 

the  same  as  that  of  the  United  States  in  1939,  China  would  have 

1 

enough  coal  to  last  for  a  hundred  centuries.     In  view  of  the 
fact,  that  China's  coal  fields  are  widely  scattered,  their  de- 
velopment will  depend  to  a  very  large  extent  on  the  availabili- 
ty of  modern  transportation  facilities  at  low  cost. 
Oil 

The  search  for  liquid  fuel  is  not  a  new  operation 

in  China.  Experimental  drillings  have  already  been  conducted  in 

Shensi  and  Kansu  before  the  outbreak  of  Sino- Japanese  war  and 

2 

the  efforts  were  later  extended  to  Szechwan.    Nevertheless,  it 
is  generally  believed  that  China  is  deficient  in  oil  resources. 

While  the  oil  reserve  in  China  is  an  unknown  factor. 


1.  The  Chinese  Year  Book,  1935-1936,  op.  cit.  P. 951. 

2.  Preyn,  Hubert,  Free  China' s  New  Deal,  New  York, 

1943,  P. 36. 


9 


TABLE  II 

COAL  RBSBRVES  (MILLION  METRIC  TONS) 


PROVINCE 

ANTHRACITE 

BITTOINOUS 

LIGNITE 

TOTAL 

Anhwei 

60 

300 

mm 

360 

Chahar 

17 

487 

504 

Chekiang 

22 

78 

100 

Chinghai 

240 

584 

824 

Pukien 

147 

6 

mm 

153 

He 1 lungk  iang 

6 

619 

392 

1,017 

Honan 

4,455 

3,309 

7,764 

Hopei 

975 

2,088 

2 

3,065 

Hunan 

741 

552 

1,293 

Hupeh 

45 

309 

354 

Johol 

2 

573 

39 

614 

Kansu 

59 

997 

1,056 

Kiangs  i 

271 

420 

9 

700 

Kiangsu 

25 

192 

217 

Kirln 

2 

986 

155 

1,143 

Kwangsi 

45 

1,111 

1 

1,157 

Kwangtung 

59 

274 

333 

Kwe  ichow 

822 

1,696 

2,518 

Liaoning 

187 

1,649 

1,836 

Ningsia 

173 

284 

457 

Shaasl 

36,471 

87,985 

2,671 

127,127 

Sheingtung 

26 

1,613 

1,639 

Shensi 

71,950 

71,950 

Sikang 

3 

501 

27 

530 

Sinkiang 

31,980 

31,980 

Suiyuan 

58 

396 

22 

476 

Szechwan 

293 

3,540 

3,833 

Yunnan 

77 

1,542 

694 

2,313 

Total 

45,281 

216,021 

4,012 

265,314 

Source:  National  Geolop:lcal  Survey  of  China. 


extensive  studies  are  still  being  carried  on  in  the  leading  oil 
fields  in  Kansu,  Shensi,  Sinkiang,  and  Szechwan.  Although  oil 
shale  is  found  in  abundance  in  Liaoning,  Shensi,  Kansu,  and 


c 


Kwangtimg,  it  still  can  not  fill  up  the  deficiency  of  the  oil. 

This  "brought  the  Chinese  Government  a  very  serious  problem  in 

fuel  consumption  during  wartime.  In  order  to  meet  the  urgent 

needs  of  fuel  for  civilian  and  military  uses,  the  Ministry  of 

Economic  Affairs  established  a  large  scale  refining  plant  in 

Chungking,  wartime  capital  of  China,  for  developing  fuel  substi 

tutes  by  manufacturing  synthetic  gasoline  from  alcohol  and  ve- 
1 

getable  oil.    Most  of  the  alcohol  plants  were  operated  by  priva 

te  interests  with  subsidies  from  the  Ministry  of  Economic  Af- 

2 

fairs;  while  the  machinery  was  made  in  Chinese  workshops. 

The  distribution  of  the  known  oil  reserve  in  China 
is  shown  in  the  following  table  through  a  careful  estimate  by 
the  National  Geological  Survey  of  China. 

TABLE  III 


CHINA ( ( imRIC  TONS) 


PROVINCE 


Shensi 

Szechwan 

Kansu 

Sinkiang 

Kwangtung 

Liaoning 

Heilungkiang 

Kirin 

Chinghai 

Total 


OIL  RESERVE  IK 

MINERAL  OIL 

20,000,000 
1,000,000 
60,000,000 
120,000,000 


5,000,000 
206,000,000 


OIL  SHALE 

119,000,000 

4,000,000 

65,000,000 
301,000,000 
2,000,000 
30,000,000 


521,000,000 


TOTAL 

139,000,000 
1,000,000 
64,000,000 
120,000,000 
65,000,000 
301,000,000 
2,000,000 
30,000,000 
5,000,000 

7S7,QOQ,0(:)0 


Source:  The  National  Geological  Survey  of  China. 


After  the  war,  the  National  Resonrces  Commission  was 
ordered  to  assume  the  management  of  all  petroleum  enterprises 
in  the  country,  and  it  established  the  Chinese  Petroleum  Cor- 
poration, Ltd,  on  June  1,  1946.  Brought  under  the  unified  con- 
trol of  this  corporation  were  the  Kansu  Petroleum  Refining  and 
Production  Bureau,  Szechwan  Petroleum  Prospecting  Administra- 
tion £Lnd  all  the  Petroleum  prospects  taken  over  from  the  Japan- 
ese in  Taiv/an  (Formosa)  and  the  Northeast.  The  trend  of  petro- 
leum policy  in  all  countries  is  tov/ard  placing  emphasis  on  con- 
servation of  oil  resources,  and  on  refining  crude  oil  obtained 
cheaply  from  exporting  countries. 

To  date,  hov^ever,  only  a  few  producing  districts 
have  been  found,  and  these  are  of  little  importance  in  the  huge 
petroleum  production  of  the  ivorld.  The  most  promising  producing 
area  at  present  is  in  southwestern  China,  extending  from  Sin- 
kiang  through  Kansu,  Shensi  and  Szechwan.  Sikang  only  very  re- 
cently explored,  probably  has  a  larger  reserve  and  its  output 

1 

might  attain  world  importance.  Manchuria  may  also  produce  pe- 
troleum but,  so  far  as  known,  no  exploratory  drilling  has  been 
done  there.  Most  of  China's  present  production  comes  from  nor- 
thern Shensi  and  western  Szechwan;  a  minor  quantity  comes  from 
Sinkiang  and  a  little  more  comes  from  Kansu.  The  Sinkiang  re- 
gion offers  promise,  though  little  is  actually  known  about  the 

1.  Pullwe,  K.  L.  Sc  Clapp,  F.  G. ,   "Oil  Prospects  in 
Northeastern  China,"  Bulletin  of  the  American  Association  of 
Petroleum  Geologists,  Vol.  20,  19^67  PP. 1073-1117. 
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possibilities  of  petroleum  in  this  western  part  of  China.  In  re- 
cent years  the  total  annual  output  for  the  nation  was  not  more 

1 

than  70,000  barrels. 

The  critical  problem  of  the  petroleum  industry  in 
China  lies  not  only  in  further  prospecting  and  development  but 
in  the  creation  of  sufficient  distillation  and  refining  facili- 
ties for  handling  the  crude  oil  produced. 

The  difficulty  of  access  to  China's  existing  oil 
fields  is  another  main  obstacle  to  the  development  of  her  petro- 
leum industry.  The  leading  oil  regions  of  the  north  Shensi  basin 
Kansu,  Sinkiang  will  not  be  attainable  for  a  large-scale  commer- 
cial development  before  cheap  means  for  oil  transportation  are 
provided. 

2.  Mineral  Resources 

At  the  present  stage  of  the  science  of  industrial 
arts,  as  the  states  of  societies  are  being  marked  by  the  pre- 
dominance of  industrial  pursuits,  mineral  resources  seem  to  pla^? 
an  equivalent  role  as  agricultural  outputs,  although  recent  dis- 
coveries in  chemicals  have  tended  to  stress  the  potentialities 
of  the  latter. 

China  is  potentially  an  important  and  reasonably 
self-sufficient  industrial  nation.  The  nation  reserves  of  coal 
are  immense  as  mentioned  in  the  previous  section;  and  those  of 

1.  China  Handbook,  1937-1943,  Macmillan,  New  York, 
1943,  P. 483-484. 

the  iron  are  among  the  most  important  in  Asia.  She  is  rich  in 
antimony,  tin  and  tungsten  which  occupied  very  significant  po- 
sitions in  her  foreign  trade.  The  supplies  of  copper,  lead, 
zinc,  aluminum,  manganese  and  other  subsidiary  metals  seem  more 
or  less  limited;  however,  they  are  not  competently  explored. 
Her  supplies  of  mercury,  gold  and  silver  are  considerable, 
though  not  exceptional.  Besides,  she  appears  to  have  enough  re- 
serves of  most  other  common  industrial  minerals  and  structuj?al 
materials  to  meet  the  increased  domestic  needs  which  would  ac- 
company rising  people's  standard  of  living.  Recently,  magnesite 
has  been  mined  extensively  in  Manchuria,  the  deposits  of  which 
are  said  to  be  the  largest  in  the  world. 

It  should  be  mentioned  here  that  although  reliable 
information  about  Chinese  mineral  resources  is  available,  not 
more  than  one- third  of  the  total  territory  of  China  has  been 
geologically  explored.  Putuj?e  exploration  may  greatly  change 
the  present  picture.  It  is  still  an  unknown  factor  that  the 
large  areas  in  the  west  may  contain  much  more  natural  resources 
than  has  so  far  been  located  which  may  possibly  yield  important 
discoveries.  But  enough  information  is  now  made  available  to 
draw  a  brief  sketch  of  China's  industrial  resources. 

Iron 

It  is  the  most  vital  metal  for  machine  civilization 
and  the  industrial  development  of  a  countrjr.  The  first  import- 
ant estimate  of  China's  iron  resources  v;as  accomplished  by  F.  R. 
Tegengren  in  1929.  He  described  China's  iron  ore  resources  as 
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"modest"  or  even  "scant".  He  gave  a  total  of  951.7  million  me- 
tric tons,  having  a  total  metallic  content  of  368.2  million  rae- 

1 

trie  tons,  or  58.7  percent  of  the  ore  content. 

Many  corrections  have  been  made  on  the  figiires  pub- 
lished since  that  time.  Further  revisions  seem  to  be  both  ne- 
cessary and  tangible  as  survey  parties  are  atill  working  in  the 
field,  stud3''ing  and  checking  up  on  the  nation's  iron  reserves. 
A  late  estimate  of  2,159,211,000  metric  tons  has  been  published 
by  the  National  Geological  Survey  of  China  in  1944.  The  geogra- 
phical distribution  of  iron  reserves  in  China  may  be  shown  in 
the  Table  III. 

The  largest  deposits  appear  to  be  those  of  Anshan  in 

Liaoning,  southeastern  Manchuria,  around  Hsuan-lung  in  Chahar 

and  Chengteh  in  Jehol.  The  relative  flatness  of  the  beds  in 

Chahar  makes  mining  more  easy,  and  especially  the  high  grade  of 

2 

the  ores  {5ufo  metallic  iron),  favor  operations  in  that  field. 

Many  deposits  exist  in  central  eastern  China  along  the  Yangtze 

whicn  in  the  aggregates  are  large  but  wnich  in  themselves  are 

3 

small  and  ;videly  scattered.     The  most  surprising  discovery  of 
new  deposits,  however,  was  made  recently  by  the  Japanese  in 
Manchuria.  According  to  one  report  tne  iron  deposits  of  the 

1.  Tegengren,  P.  R. ,  The  Iron  Ores  and  Iron  Industry 
of  China,  Peiping,  National  Geological  Survey  of  China,  1929. 

2.  Mikami,  H.  M.,  Economic  Geology,  Vol.  39,  1944, 

P. 14,  22. 

3.  Tegengren,  P.  R. ,  The  iron  Ores  and  Iron  Industry 
of  China,  Peiping,  National  Geological  Survey  of  China,  Memo- 
ries, Series  A,  No.  2,  1921-1924,  P. 457. 
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TAB3LE  III 

ESTIMTED  I  ROW  RESERVES  IN  CHINA  (METRIC  TONS) 
PROVINCE  TONNAGE 


Hellungkiang 

500, 

,000 

Kirin 

15, 

,700, 

,000 

LiaDning 

1,590 

,050, 

,000 

Jehol 

111 

,340 

,000 

Chahar 

89. 

,688. 

,000 

Suiyuan 

5 

,700, 

,000 

Nlngsia 

7. 

,579. 

,000 

Sinkiang 

42 

,811 

,000 

Kansu 

2 

,496 

,000 

Anhwei 

19' 

,204. 

,000 

Shensi 

10 

,847' 

,000 

Shan si 

22. 

,240' 

,000 

Hopel 

42 

,179 

,000 

Shantung 

15. 

,897, 

,000 

Hon  an 

•  IV. 

,340 

,000 

Chinghai 

,000, 

,000 

Sikang 

39 

,809, 

,000 

Szechwan 

22, 

,023, 

,000 

Hupeh 

143, 

,174 

,000 

Yunnan 

12, 

,156, 

,000 

Kiangsu 

,700, 

,000 

Chekiang 

3j 

,224, 

,000 

Pukien 

92, 

,562, 

,000 

Kiangsi 

15, 

,466, 

,000 

Hunan 

31 

,753 

,000 

Kweichow 

40, 

,553 

,000 

Kwangsi 

,067, 

,000 

Kwangtung 

52, 

,155. 

,000 

Toal  2,159,2137cro 


Source:  The  National  Geological  Survey  of  China. 


Tungpientao  or  Eastern  frontier  district  were  estimated  at 
1,300  million  metric  tons,  which  alone  is  larger  than  what 


( 
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Tegengren  thought  to  be  the  iron  resoiH»ces  of  all  China.  Others 

2 

put  the  new  discovery  at  only  100  million  metric  tons.  Future 
exploration,  however,  may  greatly  increase  the  present  estimate. 

Customarily,  districts  of  pig  iron  production  are 
mostly  centered  around  the  iron  ore  deposits  or  near  the  coal 
fields.  The  larger  furnaces  have  been  located  in  Liaoning,  Hu- 
peh,  Hopeh,  Shansi,  Honan  and  Kiangsu.  Du.ring  the  war  there  has 
been  a  noteworthy  shift  in  both  iron  ore  mining  and  iron  smelt- 
ing to  the  region  around  Chungking  and  Luku,  which  is  considered 
to  be  the  largest  and  most  important  source  of  ore  and  of  un- 
fabricated  pig  iron  and  steel  in  independent  China  today,  des- 
pite the  presence  of  more  extensive  and  more  easily  worked  de- 
posits farther  north. 

Manganese 

China  has  a  known  deposit  of  more  than  20  million 
metric  tons  of  manganese;  sound  steel  can  not  be  produced  with- 
out the  use  of  a  small  amount  of  this  ferro-alloy  which  removes 
the  oxide  formed  by  melting  the  iron  preparatory  to  purifying 

it  and  making  it  steel.  An  average  of  14  pounds  of  manganese  is 

3 

used  for  every  ton  of  steel  manufactured,     and  the  above  men- 
tioned 20  million  metric  tons  should  prove  sufficient  for  more 
than  two  himdred  years  if  the  rate  of  steel  production  is  10 


1.  Mitchell,  Kate  L. ,  Industrialization  of  the  West- 
em  Pacific,  Institute  of  Pacific  Relations,  Nev/  York,  1942, 

P. 80. 

2.  Behre,  C.  H.  &  Wang,  K.  P.,  " China ^s  Mineral 
Wealth, "  Foreign  Affairs,  Vol.  23,  No.  1,  Oct.,  1944,  P. 132. 

3.  Levering,  T.  S.,  Mineral  in  World  Affairs,  P. 206. 
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million  metric  tons  per  year. 

It  may  also  be  said  that  China  has  the  coal  and  iron 
ore  adequate  for  a  growing  if  not  an  immense  steel  industry. 
However,  the  maximum  development  of  the  steel  industry  is  a 
regular  sequence  to  the  construction  of  a  net  of  railways,  es- 
pecially in  western  China. 

Copper 

China  has  very  little  copper,  which  is  indispensible 
to  the  manufacture  of  high-tension  wires  for  power  transmission 
and  other  industrial  uses.  Reliable  estimates  of  reserves  are 
not  yet  available,  although  important  reserves  are  generally 
known  to  be  in  the  Southwestern  provinces.  Others  are  of  little 
or  no  economic  value,  owing  to  the  low  metallic  content  of  cop- 
per. According  to  the  National  Geological  Survey  of  China,  the 
estimated  total  of  copper  reserves  in  Szechwan,  Yunna,  Eweichow 
and  Sikong  amoimts  to  2,600,000  metric  tons  of  pure  copper,  but 

the  estimated  figure  for  Sikong  is  to  somewhat  degree  over- 
1 

optimistic. 

Among  China* s  copper  reserves,  that  to  the  west  of 
Hweitseh  in  Yunnan  is  worth  mentioning.  Its  exact  quantity  is 
still  a  guess,  but  the  best  ore  there  is  believed  to  contain 
almost  20  percent  copper.  Yungsheng  and  Imen  are  two  other  im- 
portant copper  sources  in  Yunnan.  The  Tungan  deposit  of  Hweili 
in  Sikong  is  extremely  promising,  with  probable  reserve  esti- 

1.  National  Geolop:ical  Survey  of  China,  General 
Statement  on  Mining  Industry,  6th  Issue. 

mated  at  600,000  metric  tons  and  average  copper  content  at  18 

percent.  Another  important  but  smaller  and  poorer  deposit  in 

Sikong  is  that  in  Luchang  of  Hweili,  where  the  probable  reserve 

is  186,000  metric  tons  with  copper  content  ranging  from  2.3  to 
1 

5.4  percent. 

Lead  and  Zinc 

No  authoritative  estimates  of  the  lead  and  zinc  re- 
sources have  so  far  been  made.  The  National  Resources  Commiss- 
ion, by  compiling  data  from  various  sources,  place  the  reserves 
of  China  proper  at  the  tentative  figure  of  2,695,000  metric 

tons  of  lead  and  155,000  metric  tons  of  zinc  in  terms  of  metal- 

2 

lie  content  respectively.     Other  lead  and  zinc  reserves  are, 
however,  known  to  exist  in  Manchuria,  not  mentioning  Formosa. 

Production  of  lead  and  zinc  in  China  has  been  hither- 
to small.  The  main  centers  of  possible  production  of  lead  and 
zinc  are,  in  order  of  importance,  Hunan,  Yunnan,  Sikang,  and 
Szechwan.  The  Shuikowshan  mines  of  Hunan  were  by  far  the  most 
productive;  the  Kungshan  mines  of  Yunnan,  second  in  importance, 
yield  only  a  tenth  as  much  concentrates.  Up  to  the  present  time. 
Shuikowshan  has  been  one  of  the  very  few  modern  mines  in  China, 
and  it  is  probably  the  richest  lead  and  zinc  mine. 

For  the  growing  postwar  demand,  it  is  both  necessary 
and  important  for  China  to  create  a  smelting  and  fabrication 


1.  National  Geological  Survey  of  China,  0£.  cit . . 

2.  The  China's  Year  Book,  1944-1945,  op.  cit. , 

PP. 650-651. 


Industry  large  enough  to  handle  the  output  of  lead  and  zinc  con- 
centrates, as  v^ere  otherwise  heing  exported  for  the  finished 
goods  of  these  two  metals. 

Alu.minium  and  Magnesium 

Aluminium  and  Magnesium,  as  a  result  of  the  vast  ex- 
pansion of  the  aircraft  industry,  have  rapidly  become  metals  of 
vital  importance.  Among  the  raw  materials  from  which  magnesium 
and  aluminium  are  extracted,  magnesite  and  bauxite  stand  out  as 
the  most  desirable  natural  resources.  Hence  China,  with  the 
largest  magnesite  deposits  in  the  world  and  extensive  bauxite 
reserves,  should  look  forward  to  major  developments  in  the  pro- 
duction of  these  tv;o  metals. 

Bauxite  deposits  have  long  been  known  to  exist  in 
the  coal  districts  of  Shangtung,  forming  a  rich  source  of  alu- 
minium, with  aluminium  shale  totaling  271  million  metric  tons, 

or  68  million  metric  tons  of  aluminium  metal  at  the  average 

1 

content  of  quarter  percent.     An  important  wartime  discovery  is 
bauxite  reserves  in  Kweichow  and  Yunnan  where  good  ores  con- 
taining from  60  to  70  percent  of  aluminium  have  been  estimated 
by  the  National  Resources  Commission  at  tenth  of  million  metric 
tons.  The  Kweichow  reserves  are  promising  for  development,  be- 
cause of  their  proximity  to  sources  of  water  power.  Bauxite  re- 
serves have  also  been  found  in  Liaoyang,  Liaoning,  and  are  es- 


1.  Wang,  T.  C,  The  Survey  of  Lead  Mining  in  Poushan 
and  Tzechwan  of  Shangtung  Province  Report,  No.  18,  1932,  P. 58. 
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timated  by  the  Japanese  at  110  million  metric  tons,  with  the 

aluminium  content  ranging  from  40-58  percent.  Other  promising 

bauxite  reserves  are  also  found  in  Pukien,  Anhwei,  and  Che- 
1 

kiang.     The  Kansu  reserves  are  estimated  at  351  million  tons  of 

2 

bauxite,  with  an  aluminium  content  of  22.5  to  38.5  percent. 

The  first  large  magnesite  deposit  was  found  near  Ta- 
shishkiaon  in  southern  Liaoning  Province  in  1913.  This  is  to  be 
considered  as  the  world* s  largest.  The  total  reserves  of  the 

3 

highest-grade  ores  are  estimated  at  600  million  metric  tons. 

With  the  progress  of  industrial  arts,  aluminium  and 
its  alloys  are  being  used  more  widely,  and  in  many  fields  the 
metal  makes  a  good  substitute  for  copper.  If  China  can  produce 
aluminium  at  low  cost,  her  rich  aluminium  resources  will  make 
good  to  some  extent  her  deficiency  in  copper  reserves. 

In  addition  to  the  production  of  metallic  magnesium 
and  aluminium,  magnesite  and  bauxite  are  used  for  making  fire 
brick,  flux,  and  magnesium  and  aluminium  salts.  Their  individual 
uses  are  many  and  varied.  The  development  of  the  deposits  should 
prove  very  valuable  to  postwar  China. 

Tungsten,  Tin,  and  Antimony 

China  is  rich  in  deposits  of  three  somewhat  rarer 

1.  China's  Year  Book,  1944-1945,  0£.  cit . ,  P. 651. 

2.  Wu,  Ching-chao,   "Minerals  in  the  Industrializa- 
tion of  China,"  Conteraparary  China,  Vol.  3,  No.  26,  1944, 

PP. 1-4. 

3.  Kumitaro  Niionomy,  "The  Magnesite  Deposits  of 
Manchuria,"  Economic  Geology,  Vol.  20,  1925,  PP. 25-53. 
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metals:  tungsten,  tin  and  antimony.  Mainly  on  the  exploration 
of  these  three  minerals,  China  has  been  relying  for  the  repay- 
ments of  the  foreign  loans  in  recent  years. 
Tungsten 

China  has  held  the  commanding  position  in  the  produc-| 
tion  and  pric  control  of  tungsten  ever  since  the  discovery  of 
the  famous  Kiangsi  deposits  in  1915.  In  the  past,  Burma  has 
offered  the  only  keen  competition.  Recently,  however,  the  Unitecj 
states  and  Bolivia  have  increased  their  piToduction  to  meet  cur- 
rent demands,  but  none  of  them  can  compete  with  high-grade  ores 
of  China  not  even  in  the  near  future. 

Geological  conditions  in  China  are  exceptionally 
favorable  for  tungsten  mining,  since  the  climate  is  warm  enough 
to  produce  heavy  rock  decay  ajid  thus  to  free  the  ore  from  the 
containing  rock,  and  to  make  work  feasible  all  year  around. 
These  circumstances,  plus  the  cheap  labor  and  the  rich  deposits, 
have  made  the  country  the  predominating  position  in  the  world's 
market  of  this  important  metal. 

The  workable  tujngsten  deposits  of  China,  totalling 

5  million  metric  tons  of  ore,  are  distributed  primarily  in  the 

five  provinces  of  Kiangsi,  Hunan,  Yunnan,  Kwangtung,  and  Kwang- 
1 

si.     Tayu  in  Kiangsi  is  the  best-known  single  district  and  is 
believed  to  the  richest.  These  rich  tmgsten  resources  will 
undoubtedly  encourage  the  development  of  ferro-alloy  industry 


1.  Total  amount  of  reserves  are  tentative  estimate 
compiled  by  the  National  Resources  Commission, 
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in  China,  such  as  electric  light  filaments,  however,  there  is 
almost  none  in  existence  at  the  present  time. 
Tin 

Tin  is  one  of  the  China* s  most  important  metals  in 
her  export  trade,  which  ranks  fifth  in  the  world  production, 
preceded  hy  Malaya,  the  Dutch  East  Indies,  Bolivia  and  Siam. 

1 

Some  of  Chinai' s  mines  have  been  worked  since  the  15th  century. 

Of  China's  tin  reserves,  that  in  Kochy,  Yunnan,  is 
the  most  important,  estimated  at  367,000  metric  tons,  indiile 


lesser  reserves  with  an  estimated  total  of  approximately  200, 00( 
metric  tons  are  distributed  in  Kangsi,  Hunan  and  other  provin- 
ces. The  exploitation  of  Kochiu  tin  mines  dates  back  to  the 

early  Ching  Dynasty,  and  even  now  Kochiu  retains  its  superiori- 

2 

ty  over  other  tin  mines  discovered  in  recent  years.     The  re- 
fined tin  produced  in  Kochiu  almost  reached  its  purity  of  99.0- 
3 

99.9  percent.     The  relative  primitive  methods  heretofore  in  use 
&T»e  now  heinp"  irrnT'O  ved. 

Antimony 

China  also  leads  the  world  in  antimony  reserve, 
usually  accounting  for  75-80  percent  of  the  total.  Ores  of  an- 
timony are  widely  distributed  in  south  China.  Ascertained  re- 
serves are  to  be  found  in  the  provinces  of  Hunan,  Kweichow,  and 
Yunnan,  but  the  existence  of  the  mineral  is  also  reported  in 

1.  Report  of  the  National  Reso^arces  Commission  by 
the  Director,  Dr.  W.  H.  Wong,  1947. 

2.  Ibid. 

3.  Ibid. 
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other  provinces,  such  as  Kwangtung  and  Kwangsi.  The  total  an- 
timony reserves  are  to  he  estimated  at  3,802,850  metric  tons  hy 
the  National  Geological  Survey  of  China. 

China  has  long  been  enjoyed  a  very  profitable  trade 
from  the  development  of  large  reserves  of  high-grade  antimony 
ores  in  the  past  decades.  It  is  believed  that  the  trade  of  post- 
war China  should  continue  with  the  same  trend. 

Mercury 

Fourth  among  what  are  called  export  minerals  in 
China  is  mercury.  The  Chinese  mercury  reserve,  though  not  as 
important  as  any  of  the  foregoing  export  minerals  in  global 
comparisons,  is  nevertheless  an  important  source  to  the  world* s 
mercury  production. 

The  most  important  center  of  mercury  production  is 
Kweichow  Province.  The  distillation  of  mercury  from  the  ore  is 
carried  on  well-nigh  exclusively  in  Kweichow,  and  soely  by  small 
local  con^anies  using  primitive  methods.  A  la^ge  percent  of  the 
minerals  is  lost  in  processing.  Modern  methods,  although  expe- 
rimented with,  have  not  yet  proved  profitable. 

Statistical  report  has  been  made  that  the  annual 
production  of  mercury  in  China  from  1914  to  1925  was  approxi- 
mately 130  to  470  metric  tons.  However,  production  had  consider- 
ably decreased  even  before  the  war,  though  causing  factors  have 
not  3'-et  been  studied.  Prewar  annual  consumption,  on  the  other 
hand,  was  estimated  at  400  to  700  tons  which  indicates  a  sharp 

decline  In  mercury  production. 

It  is  rather  depressed  that  the  production  in  Free 
China  in  1941  further  dropped  to  120  tons,  but  latest  figures 

2 

reveal  that  China  still  ranks  fifth  among  the  world  producers. 
It  is  reported  that  considerable  shipments  have  been  made  to 
the  U.S.S.R. . 

In  addition,  sulphur,  phosphorus  and  salt  are  im- 
portant resources  which  China  possesses  in  a  certain  amount. 
Over  3,000,000  metric  tons  of  salt  was  produced  annually  in 
China  before  the  war.  Of  this  amount,  85  percent  came  from 
coastal  provinces,  and  the  balance  from  the  rock  salt  reserves 

of  Szechwan,  Yunnan,  and  also  from  the  salt  lakes  in  the  North- 

3 

western  provinces. 

Among  China* s  other  chemical  resources,  nitrate  is 
worth  mentioning.  Liaoning,  Shangtung,  Hopeh,  and  Honan  are 
important  nitrate-producing  provinces,  while  high  quality  ni- 
trate salt  is  also  found  in  Kiangsu,  Kansu,  and  Ningsia.  The 
annual  production  of  Chinese  nitrate  in  recent  years  has  been 

estimated  at  6,500  metric  tons,  and  annual-  importation  before 

4 

the  war  at  3,000  metric  tons. 

Certain  non-metallic  minerals  such  as  limestone, 
salt,  gypsum,  building  stone  and  cement  materials  are  of  great 
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3.  cEina^s  Year  Book,  1944-1945,  o£.  cit.,  P. 552. 
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value  in  construction  and  in  the  manufacture  chemicals.  In  an 
industrially  underdeveloped  country  such  as  China,  these  pro- 
ducts are  only  of  local  use;  as  China  becomes  more  of  a  manu- 
facturing nations,  there  will  be  a  wider  domestic  market  for 
them.  And  the  probable  development  of  heavy  chemical  industries 
which  produce  such  basic  materials  as  sulphuric  acid,  simple 
lime  compounds  and  soda  ash  will  likewise  create  a  heavier  de- 
mand for  the  above  mentioned  non-metallic  minerals . 

The  exploitation  of  certain  of  the  industrial  mine- 
rals is  already  under  way.  Among  such  products  are  magnesite  or 
magnesium  carbonate,  greatly  needed  not  only  as  a  source  of 
magnesium  metal  but  also  a  refractory  and  flux  in  steel  making 
and  as  a  raw  material  in  the  chemical  and  cement  industries; 
fluorspar,  used  as  a  flux  in  metallurgy  and  in  glass  manufac- 
ture; gypsum,  essential  in  most  high-grade  plasters;  and  salt, 
that  most  important  of  chemical  raw  materials,  now  derived  from 
the  sea  in  the  eastern  provinces  and  from  mines  in  Szechwan  and 
Yunan.  China  is  the  greatest  producer  of  high-grade  talc,  an 
industrially  valuable  lubricant,  filler  and  refractory,  which 
has  for  long  been  known  as  "China  Clay". 

3.  Agricultural  Materials  and  Forest  Products 
China,  owing  to  the  disproportionality  between  her 
population  and  her  agricultural  products,  though  known  as  an 
agricultural  country,  was  not  self-sufficient  in  food  before 
the  outbreak  of  Sino- Japanese  War  in  1937. 
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Of  a  vast  piece  of  public  domain,  most  of  them  are 
not  suitable  for  agriculture,  some  of  them  would  be  better 
utilized  in  forests  than  in  grass  and  bushes.  This  is  due  part- 
ly to  the  effect  of  climate  and  partly  to  the  unfavorable  cons- 
tituents of  geological  structure,  such  as  the  poverty  of  soil 
and  the  presence  of  alkali  or  salt.  The  productive  land,  how- 
ever, has  not  yet  all  been  under  cultivation. 

According  to  the  study  of  Professor  J.  L.  Buck  of  th€i 
University  of  Nanking,  China's  limited  agricviltural  resources 
are  very  intensively  utilized  under  a  rapidly  growing  popula- 
tion which  brings  a  heavy  pressure  to  bear  upon  the  land.  In 
spite  of  these  discouraging  aspects,  China's  agricultrual  re- 
sources still  compare  favorably  with  other  nations. 

For  thousands  of  years,  China's  national  economy  has 

centered  around  agriculture,  and  the  little  prosperity  people 

have  enjoyed  so  far  has  been  largely  due  to  the  success  of  her 

production  in  rape  seed,  sesame,  soya  beans,  tea,  raw  silk, 

rice,  wheat,  oil,  grou-ndnuts,  maize  and  cotton;  of  which  a 

large  quantit:/  has  been  supplied  to  various  foreign  countries. 

These  raw  materials  provide  a  soujid  basis  for  the  establish- 

1 

ment  of  many  branches  of  food  and  clothing  industries. 

In  recent  years,  the  production  of  a  number  of 

1.  League  of  Nations  Year  Book,  1941-1942,  China  pro- 
duced 19,873,000  quintals  of  rape  seed  in  1937.  India  was  seconc , 
producing  4,725,000  quin. .  China  produced  total  soya  beans  of 
97,096,000  quin.,  with  38,320,ooo  quin.  produced  in  Manchuria. 
The  United  States  occupied  second  place,  producing  only 
12,321,000  quintals  in  1937. 
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important  agricultural  coimnodities  in  China  has  shown  a  tre- 
mendous decline;  because  of  this  and  other  factors,  such  as 
civil  strife  and  military  invasions,  natural  calamities  and  ex- 
cessive taxation,  exports  have  also  gone  downward.  Indeed,  she 
has  become  increasingly  dependent  upon  foreign  foodstuffs  to 
meet  the  great  demand  of  her  teeming  population. 

'    Chinese  animal  products,  as  hides,  leather,  skins 
and  bristles,  have  occupied  important  places  in  Chinese  export 
trade.  Although  official  census  of  its  livestock  has  not  yet 
been  produced,  however,  from  the  meager  figure  available  it  may 

be  concluded  that  China  has  more  goats  and  hogs  than  the  United 
1 

States . 


1.  The  number  of  livestock  in  China  is  an  unknovm 
factor,  but  the  National  Bureau  of  the  Chinese  Government  made 
a  sample  survey  in  several  districts  in  1934  and  prepared  an 
estimate  for  the  country  excluding  Kwangsi  province.  The  result 
of  this  survey,  together  with  comparative  figures  for  the  Unitec 
States  is  presented  below: 


Classification 


Cattle 

Water  buffalo 

Horses 

Mules 

Donkeys 

Goats 

Sheep 

Hogs 

Chickens 

Ducks 

Geese 


China 
(in  000'  head) 

21,638 
12,172 

3,874 

3,865 
10,132 
22 , 677 
14,926 
69,038 
278,449 
69 , 337 
13,232 


U.  S.  A. 

(in  000'  head) 

74,262 

12 , 052 
4,945 

4,093 
53,713 
58,621 
455,182 


Source:  Rossiter,  P.  J.  "Agriculture  in  China," 
Foreign  Agriculture,  Vol.  3,  No.  10,  October,  1939,  P. 487. 


In  northwestern  regions,  and  to  some  extent  in  the 
southwest,  China  offers  a  real  opportunity  for  the  development 
of  animal  husbandry  as  soon  as  modern  means  of  transportation 
are  made  available.  These  regions  are  capable  of  producing 
quantities  of  animal  products  for  foreign  trade,  and  for  the 
foundation  of  the  dairy,  meat  paking  and  woolen  industries  as 
well. 

There  are  300  million  acres  of  forest  land  in  China, 

1 

most  of  which  are  in  the  Northeast  and  Southwest  regions.  Al- 
though China's  territory  is  larger  than  that  of  the  United 

States,  the  total  forest  land  of  the  latter  extends  to  600  mil- 
2 

lion  acres,     or  more  than  twice  of  the  former.  Tung  oil,  an  im- 
portant element  in  the  paint  and  varnish  industry,  is  China's 
most  famous  forest  product.  In  as  much  as  the  paper,  rayon,  and 
many  other  industries  require  substantial  quantities  of  wood, 

the  reforestation  of  many  hills  and  mountains  in  China  will  be 
undertaken  in  the  postwar  period  in  order  to  supplement  adequa- 
tely the  insufficient  forest  resources. 

B.  Human  Power  and  Population 

No  comprehensive  nation-wide  census  has  ever  been 
taken  in  China  as  practised  by  contemporary  western  nations, 
notwithstanding  she  has  developed  traditional  systems  of  her 


1.  China's  Handbook,  1937-1943,  0£.  clt . ,  P. 599. 

2.  The  Economic  Almanac ,  1943-1944,  P. 201. 


own,  the  origin  of  which  may  be  traced  far  back  to  many  cen- 
turies ago.  The  methods  of  population  enumeration,  however, 
have  been  improved  since  the  founding  of  the  Republic  in  1912. 
The  promulgation  of  a  modernized  census  law,  with  many  detailed 
regulations  governing  its  enforcement  has  resulted  in  compara- 
tively reliable  population  data  in  recent  years.  The  general 
estimate  of  China's  total  population  at  450  millions  is  near 
the  truth.  According  to  the  investigation  made  by  the  Bureau 
of  Statistics  in  1944,  a  more  accurate  figure  has  been  released 

at  the  amount  of  464,924,589  including  8,715,737  overseas 
1 

Chinese. 

Among  her  total  population,  nearly  eighty  percent  is 
engaged  in  farming.  Not  only  has  China  a  tremendous  farm  popu- 
lation but  also  her  population  has  a  rapid  rate  of  increasing, 

2 

which  bears  a  great  pressure  upon  land.    Notwithstanding  her 
excessive  population,  China  has  always  had  a  great  scarcity  of 
industrial  labor  for  meeting  the  urgent  requirements  of  new 
enterprises  of  all  sorts.  Industrial  labor  in  China  as  a  whole 
occupies  a  very  small  percentage,  even  before  the  war  only 
amounted  to  tv;o  million.  Not  only  the  quantity  available  is 
inevitably  small  and  insufficient  for  the  purpose  of  large  scald 
industrial  development,  but  also  the  quality  of  labor  is  some- 
what beyond  the  standard  in  comparison  with  those  in  advanced 


1.  China's  Year  Book,  1944-1945,  02.  cit. . 

2.  Buck,  J.  L.,  Land  Utilization  in  China,  Univer- 
sity Press  of  Chicago,  1937,  Vol.  1,  P. 305. 
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industrial  nations.  Chinese  labor,  primarily  agrarian,  does  not 
possess  the  necessary  skill  for  the  operation  of  complicated 
machines  and  tools  imported  from  abroad.  Furthermore,  Chinese 
labor,  as  has  been  accustomed  to  the  traditions  of  gild  or  do- 
mestic industries,  always  lacks  the  very  discipline  which  is 
absolutely  necessary  to  successful  production  under  the  factory 
system. 

Besides,  the  condition  of  Chinese  masses  is  not  fa- 
vorable to  industrial  development,  so  that  reforms  of  various 
kinds  are  urgently  needed.  As  a  whole,  the  Chinese  diet  is  poor- 
ly balanced  and  under-nourishment  is  commonly  seen  among  the 
Chinese.  Although  the  individual  Chinese  is  quick  to  learn  in- 
dustrial techniques,  by  all  accounts,  the  abundant  supply  of 
industrial  labor  in  China  may  need  a  generation  of  education 
and  adjustment  before  it  can  reach  the  efficiency  of  western 
workers.  Speaking  of  cheap  labor,  it  may  be  inexpensive  in  terms 
of  cost  per  hour  of  work,  but  it  is  frequently  very  expensive 
when  expressed  in  terms  of  cost  per  task  accomplished,  as  has 
been  proved  beyond  the  possibility  of  a  doubt  in  many  indus- 
tries in  various  countries.  Hence  it  is  both  necessary  and  mo- 
mentous to  better  the  nutritional  level  of  the  Chinese  masses, 

especially  the  arduous  physical  labor  needed  to  run  machines 

1 

efficiently,  despite  the  most  advanced  mechanization.  Moreover, 
this  is  supposed  to  be  the  most  important  among  all  for  China 

1.  Foster,  H.  Bain,  Ores  and  Industry  in  the  Far 
East,  0£.  cit. . 

to  hasten  a  large-scale  program  of  educational  reform  with  a 
view  to  preparing  the  vast  illiterate  and  agrarian  population 
for  industrial  development,  to  be  carried  out  simultaneously 
with  a  system  of  vocational  education  for  the  training  of  me- 
chanics and  skilled  workers,  just  as  other  newly  industrialized 
nations,  Japan,  for  example,  did  many  decades  ago. 

^'  Capital  and  Management 

Since  the  possession  of  capital  and  the  technique  of 
management  are  two  economic  prerequisits  for  industrialization 
as  have  "been  experienced  in  those  industrialized  nations,  China, 
being  in  lack  in  these  two  elements,  has  not  achieved  much  pro- 
gress in  industrialization  during  the  last  eighty  years. 

Before  the  war,  modern  industrial  capital  in  China 

did  not  amount  to  more  than  3.8  billion  yuan  (approximately 

equivalent  to  1.2  billion  U.S.  dollars),  of  which  only  one  quar- 

1 

ter  was  owned  by  the  Chinese,  the  rest  being  foreign.    Even  this 
pretty  meager  sum  has  been  wiped  out  much  in  the  coiirse  of  the 
war.  Despite  this  originating  factor  which  accounts  for  the  in- 
adequacy of  capital  accumulation,  the  predominance  of  agricul- 
ture over  industry  and  trade  ties  up  whatever  scanty  capital 
China  may  have  accumulated  in  the  form  of  investment  in  land 
which  is  immobile.  It  is  the  combination  of  these  two  which  had 


1.  Rowe,  David  Nelson,  China  Among  the  Powers,  Har- 
court.  Brace  &  Co.,  New  York,  1945,  P. 85. 
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drained  off  the  country's  capital  resources  to  such  a  low  level 
that  no  project  of  China's  postwar  industrialization  can  he 
possibly  realized  even  on  a  moderate  scale.  As  it  is  previously 
stated  that  industrial  capital  in  China  may  come  from  two  sour- 
ces, foreign  and  Chinese,  the  latter  includes  both  overseas  and 
those  in  the  mainland.  It  is  more  than  obvious  that  only  through 
the  expansion  of  these  two  sources  could  the  industrial  develop- 
ment in  China  be  possibly  carried  out  in  a  gradual  manner.  How- 
ever, with  the  gloomy  scene  in  the  past,  and  political  instabi- 
lity in  the  present,  just  what  the  future  may  bring  is  more  or 
less  not  very  optimistic.  Foreign  investments,  deprived  of  pro- 
tection under  the  extraterritorial  system,  will  not  be  forth- 
coming unless  China  can  meet  the  minimum  demand  of  foreign  cre- 
ditors for  the  security  of  peace  and  order  under  a  unified  go- 
vernment. Likewisely,  the  domestic  capital  will  not  be  fully 
utilized  until  the  social  structure  has  been  changed  and  bank- 
ing systems  improved. 

At  present,  there  is  no  effective  modern  civil  code 
or  legal  machinery  which  offers  to  the  Chinese  investors  the 
safeguards  which  a  western  society  guarantees  to  the  share- 
holders of  a  corporation. 

The  scarcity  of  technical  and  mangerial  staff  is  no 
less  urgent  than  that  of  capital.  In  early  days  of  China's  in- 
dustrialization, such  staff  was  partly  supported  by  the  capital- 
exporting  nations.  Later  on,  new  sources  -  bureaucrats,  compra- 
dores,  returned  students,  overseas  Chinese,  foreign  experts  as 
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well  as  Chinese  college  graduates  -  became  available.  But  the 
scarcity  is  still  great,  vfhen  China  is  ready  to  plunge  into  a 
large-scale  program  of  postwar  industrialization,  she  will  un- 
doubtedly face  a  serious  shortage  of  technical  and  mangerial 
personnel  to  carry  out  her  whole  schedule.  The  increase  of  stu- 
dent enrollment  in  universities,  colleges  and  technical  schools 
is  an  encouraging  sign  in  this  respect,  although  the  quality  of 

training,  due  to  the  lack  of  facilities,  has  deteriorated  since 

1 

the  outbreak  of  war.     Despite  the  increase  in  enrollment,  the 
number  being  trained  still  falls  far  below  the  actual  need.  To 
satisfy  the  pressing  demand  for  technical  and  mangerial  person- 
nel in  China's  industrial  development,  large  numbers  of  techni- 
cians and  managers  from  foreign  countries  will  be  indispenable 
if  foreign  capital  is  to  be  profitably  and  effectively  invested 
in  China. 


1.  Latest  reports  show  that  such  enrollment  has  In- 
creased from  31,188  in  1937  to  44,422  in  1940. 


CHAPTER  II 
PREWAR  CONDITIONS 


A.  A  Brief  Historical  Survey  of  China*  s  Prewar  Industrial  Si- 
tuation Taking  Into  Consideration  the  Factors  Responsible 
for  Its  Development 

Industry  in  China  Is  only  of  comparatively  modern 
origin.  Even  In  the  nineteenth  century,  China  was  mainly  devot- 
ed to  agriculture.  Around  eighty  percent  of  her  total  popula- 
tion was  rural;  and  the  total  Income  which  was  derived  from  In- 
dustrial fields  listed  only  a  negligible  part.  There  were  only 
a  few  arsenals  and  shlp-bulldlng  yards,  a  number  of  textile 
factories,  and  several  hundred  miles  of  railway,  at  the  end  of 
the  nineteenth  century.  It  may  be  considered  that  the  year  set 
by  the  Viceroy  Chang,  Chlh-tung  in  1890  when  he  first  startled 
the  ancient  Chinese  world  by  establishing  a  modern  spinning 
plant  at  Wu-chang  and  Iron  works  at  Han-yang  near  Hsuikow  on  the 

Yangtze  River  was  the  beginning  of  the  Chinese  industrial  revo- 
1 

lution.  However,  very  little  progress  has  been  made  since  that 
time. 

During  World  War  I  and  the  years  onwards,  a  rapid 
growth  in  factory  industries  took  place,  especially  in  the  tex- 


1.  James,  H.  P.,  **Industrlal  China,"  Economic  Geo- 
graphy, Vol.  5,  No.  1,  January,  1929,  P.l. 
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tile  industry,  chiefly  under  the  Chinese  ownership.  However, 
the  occurrence  did  not  last  very  long,  the  restoration  of  west- 
ern trade  after  the  Armistice  and  the  internal  disturbances  due 
to  the  civil  war  within  China  soon  brought  this  boom  to  an  end. 

Besides  these  originating  factors,  the  development 
was  also  handicapped  by  the  causes  of  self-generating  oscilla- 
tion, such  as  the  lack  of  uniformity  in  currency  and  in  weights 
and  measures.  Prom  the  point  of  view  of  industry  and  trade, 
currency  and  weights  are  two  essential  measures  in  all  transac- 
tions, the  former  fixing  the  value  and  the  latter,  the  physical 
unit.  No  official  standards  of  weights  and  measures  have  been 
adopted  in  prewar  China;  and  in  the  absence  of  currency  unifor- 
mity, the  entire  economy  was  almost  characterized  by  specula- 
tion which  evidently  took  the  place  of  investment.  Unsettled 
political  conditions  were  the  other  main  obstacles  to  the  in- 
dustrial development.  Under  the  protection  of  the  extraterri- 
torial rights,  foreign  economic  interests  in  China,  such  as 
trade.  Industries,  and  railways,  while  in  some  respects  bene- 
ficial to  China,  were  responsible  for  obstructing  the  industrial 
development  of  this  country  in  other  respects. 

Prewar  industrial  development  in  China  was  rather 
slow.  Ever  since  the  establishment  of  the  National  Government 
in  1927  great  efforts  were  made  and  much  attention  was  paid  to 
its  promotion.  Tariff  autonomy  was  regained,  banking  system  re- 
gulated, taxation  and  currency  reformed,  and  railway  and  water 

communications  extended  and  improved.  Progress  has  been  compaa?- 


atively  rapid.  For  a  short  time  there  was  again  a  mushroom  grow- 

1 

th  of  small  industries.    Unfortunately,  the  further  expansion 
was  checked  by  the  Japanese  invasion  of  Manchuria  in  1931.  To- 
gether with  the  general  disintegration  of  rural  economy,  follow- 
ed by  the  world  wide  depression  of  the  thirties,  the  American 
silver  policy,  and  in  the  addition  the  famines  due  to  the  na- 
tural disaster  of  flood  and  droughts,  the  development  of  indus- 
try suffered  a  retardation  after  1931.  Although  occasional  in- 
dustries flourished,  yet  there  was  no  development  on  a  large 
scale . 

Despite  repeated  attempts  at  industrialization, 
China's  dominant  type  of  economy  remains  essentially  agricul- 
ture with  the  great  majority  of  people  engaged  in  farming.  In- 
dustries in  China,  before  the  war,  were  mainly  family  affairs. 
The  factory  industry  was  quite  limited  in  extent,  and  domestic 
household  industry  at  that  time  nearly  dominated  the  entire 
scene.  Most  of  the  consumers'  goods  were  made  by  hand,  and  only 
a  small  part  produced  in  factories.  Evidently,  China  was  still 
in  handicraft  stage. 

China's  transportation  system  was  in  no  way  compar- 
able with  that  in  the  western  nations.  Although  modern  facili- 
ties have  been  introduced  early  before  the  war,  the  great  bulk 
of  transportation  was  still  done  by  the  old  methods,  on  carts, 


1.  Lieu,  D.  K.,  The  Growth  and  Industrialization  of 
Shanghai,  Shanghai,  China  Institute  of  Economic  and  Staetisti- 
cal  Research,  1936,  PP. 64-71. 


pack  animals,  wheelbarrows,  and  human  carriers,  by  land,  and 
in  various  forms  and  sizes  of  jxmks,  by  sea,  and  on  the  several 
thousand  miles  of  inland  water-ways.  Nevertheless  the  improve- 
ments and  exertions  made  by  the  National  Government  along  this 
line  should  be  considered  as  favorable  factors  which  have  pro- 
moted the  industrial  development  to  a  small  extent. 

As  it  has  been  mentioned  above,  industrial  develop- 
ment in  prewar  China  was  extremely  slow  and  it  was  behind  the 
most  advanced  nations  by  at  least  a  hundred  years.  However, 
this  does  not  mean  that  it  will  take  China  a  hundred  or  more 
years  to  match  the  achievements  of  other  countries.  As  a  matter 
of  fact  the  late  comers  always  have  the  advantage  to  share  the 
harvest  sown  by  those  forerunners  which  may  be  achieved  through 
a  long  period  of  trial  and  error.  Therefore  it  is  possible  for 
China  to  take  up  her  steps  in  the  course  of  industrialization, 
which  might,  within  a  period  of  one  generation,  so  change  her 
whole  economy  as  to  be  recognized  as  a  modern  industrial  nation. 

B»  Manuf ac turing  Indus  tries  Before  the  Outbreak  of  the  Sino- 

Japanese  War  in  1957 

Prior  to  the  Sino-Japanese  War,  Chinese  factories 

registered  with  the  Ministry  of  Economic  Affairs  of  the  National 

Central  Government  numbered  2,435,  employing  altogether  493,257 
1 

workers.     The  average  size  of  the  factories  was  of  a  very  low 

1.  Lieu,  D.  K.,  Manufacturing  Census  of  China  of 
1955,  Commercial  Press,  Shanghai,  1954. 


figure,  and  many  of  them  were  poorly  capitalized,  and  the  amotinii 
of  motive  power  used  was  a  very  small  quantity,  as  shown  in  the 
Table  IV.  On  account  of  the  limited  capital,  most  of  the  fac- 
tories were  unable  to  build  up  their  own  plants.  Some  of  them 
rented  from  others.  Some  of  them  were  dwelling  houses  converted 
to  industrial  uses.  It  is  generally  estimated  that  the  total 
industrial  capitalization  in  the  prewar  time  did  not  exceed 

U. S.  $1,300,000,000  of  which  one  foiirth  was  owned  by  the  govern- 

1 

ment . 

Industry  in  China,  as  a  whole,  developed  steadily 
in  the  early  part  of  the  thirties.  A  large  volume  of  Chinese 
capital  investment  have  found  their  way  into  the  fields  of  ma- 
nufacturing cotton  goods,  foodstuffs,  chemicals,  cigarettes  and 
matches,  cement  and  other  building  materials.  Effects  were  soon 
felt  in  the  foreign  trade.  Cigarettes  were  being  manufactured 

in  China  in  increasing  quantities  which  have  greatly  reduced  ; 

j 

the  demand  for  imported  cigarettes.  China-made  toilet  articles 
have  almost  entirely  replaced  the  Japanese  goods  which  domina- 
ted the  Chinese  market  in  the  twenties.  American  goods  of  bet- 
ter quality  were  also  beginning  to  be  ousted.  The  manufacture 
of  cement  and  other  building  materials  was  expanding  rapidly 
during  that  time.  According  to  the  Customs  Administration  re- 
port two-thirds  of  the  cement  supplies  for  the  consumption  in 


1.  Pong,  H.  D. ,  The  Postwar  Industrialization  of 
China,  National  Planning  Association,  June,  1942,  P. 55. 
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Shanghai  in  1930  were  Chinese  made.  Chinese-manufactured  enamel- 
ware,  paints,  varnishes,  leather  goods,  matches,  and  various 
other  articles  formerly  supplied  almost  entirely  from  foreign 
countries  were  taking  an  increasing  share  in  the  market.  The 
products  of  the  cotton  mills  in  China  were  proving  very  effec- 


the  prewar  period,  became  the  most  important  single  industry  in 
China  both  in  terms  of  capital  investment  and  value  of  product 
in  the  sense  of  modern  factories.  In  this  industry,  the  manu- 
facture of  cotton  goods  and  of  clothing  made  from  cotton  had 
developed  particularly  at  a  faster  speed  than  that  of  silk  piece 
goods  which  has  increased  comparatively  little  in  those  days. 


supposed  to  be  the  two  largest  leading  and  thriving  light  in- 
dustries in  prewar  China.  These  two  together  accounted  for  near- 


ly one  half  of  the  total  number  of  factories  in  the  year  1933. 
In  general,  they  were  not  in  a  too  prosperous  condition  due  to 
the  continued  politico-military  disturbances,  labor  problems, 
high  and  irregular  taxes,  and  similar  concomitants  of  the  un- 
stable political  situation.  However,  it  was  developing  steadily 
and,  considering  all  the  difficulties  or  handicaps,  fairly  ra- 
pidly. 


1 


tive  competitors  for  the  imported  cotton  goods. 


The  manufacture  of  textiles  and  textile  products,  in 


The  manufactures  of  textiles  and  foodstuffs  were 


2 


I 


1.  Lieu,  D.  K 
Shanghai,  op.  cit. . 
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TABLE  IV 

CHINESE  mTUFACTURING  INDUSTRIES  IN  1955 

MOTIVE  PO\VER((HP) 

HO.  

INDUSTRIES  OP  POWER  ELE.   POWER        ELEC.  POVffiR 

FACTORIES     GENERATED      GENERATED  SUPPLIED  BY 

BY    STEAM      IN  FACTORY        ELEC.  PLANT 


Timber 

18 

490.00 

577.50 

Furniture 

12 

35.50 

276.00 

Metallurgical 

oo 

X , oou • uu 

A  no  r\r\ 

ixin  r\r\ 
o  1  c,  •  UU 

Mechanical  & 
Metallic  Ware 

506 

5,272.85 

5,627.78 

5,528.97 

Instruments  of 
Communication 

55 

8,554.40 

6,146.04 

2,627.75 

Stone,  Cement, 
Brick,  Earthen 
Ware,  Etc. 

112 

55,504.85 

25,524.66 

1,696.95 

Construction 
Materials 

14 

64.00 

4.52 

120.25 

Water  &  Elec. 
Supply 

14 

52,685.00 

29 , 682 . 54 

5,510.64 

Chemicals 

148 

4,142.28 

2,582.05 

4,950.95 

Textiles 

821 

105,825.18 

67,227.55 

75,876.87 

Clothing 

141 

176.50 

50.15 

2,529.09 

Leather,  Rubber 

84 

1,971.50 

97.28 

7,576.67 

Foodstuffs 

590 

25,254.55 

5,842.65 

24,644.57 

Paper,  Printing 

234 

8,502.17 

2,821.02 

6,709.42 

Apparatuses,  Etc 

.  26 

75.00 

225.17 

Miscellaneous 

27 

419.00 

26.15 

806.50 

Total  2 

,455 

226,078.52 

141,814.17 

159,407.26 

r 


I 
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TABLE  IV 

CHBTESE  MANUFACTURING  H^DUSTRIES  IN  1933  (CONTINUED). 


WORKERS 


(CHINESE  i) 

MALE 

FEMALE 

CHILD 

TOTAL 

Timber 

1,115,175 

1,127 

82 

42 

1,251 

Furnitiire 

419,500 

1,130 

300 

473 

1,903 

Metallurgical 

2,690,750 

1,821 

- 

399 

2,220 

Mechanical  and 
Metallic  Ware 

16,549,708 

14,445 

1,767 

5,533 

21,745 

Instruments  of 
Communication 

19,004,411 

14,996 

_ 

1,056 

16,052 

Stone,  Cement, 
Brick,  Earthen 
Ware,  Etc. 

29,184,299 

14,285 

601 

1,474 

16,360 

Construction 
Materials 

298,120 

742 

211 

953 

Water  f  Elec. 
Supply 

32,613,625 

1,381 

39 

1,420 

Chemicals 

26,326,882 

12,873 

12,871 

1,975 

27,719 

Textiles 

166,828,298 

84,767 

187,947 

29,758 

302,472 

Clothing 

6,006,076 

5,184 

8,889 

1,158 

15,231 

Leather,  Rubber 

5,339,839 

6,373 

7,912 

230 

14,515 

Foodstuffs 

68,380,190 

26,762 

20,781 

1,175 

48,718 

Paper,  Printing 

27,877,461 

13,758 

1,540 

2,961 

18,259 

Apparatuses,  Etc 

812,300 

1,870 

153 

268 

2,291 

Miscellaneous 

2,426,000 

1,248 

592 

308 

2,148 

Total 

406,872,634 

202,762 

243,435 

47,060 

493,257 

Source:  Lieu,  D.  K.,  Manufacturing  Census  of  China 
of  1933,  0£.  cit. . 


i 


As  to  the  heavy  industry,  it  was  not  very  well-de- 
veloped, though  there  were  quite  a  number  of  establishments  of 
heavy  industries.  Metallurgical  and  basic  chemical  industries 
were  lacking,  and  not  a  single  oil  refinery,  nor  a  plant  for 
refining  of  copper  could  be  found  in  China  before  the  war. 

In  the  prewar  time,  most  of  the  factories  were  con- 
centrated in  the  coastal  provinces  rather  than  the  large  areas 
of  the  interior  which,  however,  possess  the  greatest  part  of 
China's  natural  resources.  It  is  roughly  estimated  that  nearly 

Z0%  of  the  total  industries  was  in  Shanghai  and  about  bO%  scat- 

1 

tered  over  other  coastal  districts.  Owing  to  the  poor  trans- 
port facilities  in  the  western  part  of  the  coimtry,  this  uneven 
proportion  thus  brought  forth  a  very  unbalanced  development  in 
respect  to  the  geographical  distribution  of  industries  between 
coastal  and  interior  provinces.  Thus  it  suffered  a  great  loss 
when  the  war  broke  out.  About  eighty  percent  of  China's  indus- 
tries were  lost  following  the  outbreak  of  Sino-Japanese  War  in 
July,  1937.  Some  of  them  were  foreign- owned;  some  of  them  were 
partly  supported  by  foreign  investments. 

Taking  no  accovmt  of  the  losses  caused  by  the  war, 
industrial  China,  in  the  period  prior  to  the  year  of  1937,  as 
viewed  in  the  foregoing  paragraphs,  was  in  no  way  comparable 
to  the  highly  industrialized  countries  of  the  west.  Even  to-day 


1.  VVu,  C.  H. ,  "China's  Natural  Resources  and  Indus- 
trial Development,"  in  the  Chinese  Year  Book,  1944-1945, op. 
cit . ,  P. 665. 


her  industrial  S3'-stem  is  still  in  its  infancy,  owing  to  the 
lack  of  capital,  technique,  and  modern  transportation  facili- 
ties for  industrialization.  After  all,  the  transitional  econo- 
mic state  of  China  has  been  gradually  turning  from  an  exporter 
of  raw  materials  to  a  rapidly  growing  industrial  nation. 


Chapter  III 
WARTIIVIE  INDUSTRIAL  DEVELOPMENT  (1937-1945) 


A.  Industrial  Migration 

Since  the  beginning  of  the  war,  those  well  located 
industrial  centers  of  prewar  China  were  in  regions  exposed  to 
the  danger  of  enemy  occupation.  The  Government  realized  this 
serious  situation,  and  ordered  the  factories  in  those  regions 
to  move  Inland.  Under  the  pursuit  of  the  enemy,  and  the  lack  of 
transportation  facilities,  large  quantities  of  industrial  equip- 
ments and  materials,  accompanied  by  thousands  of  workers,  re- 
treated to  the  interior,  which  utilized  whatever  means  of  trans- 
portation were  available  -  junks,  sampans,  carts,  trucks,  river 
steamers  and  human  carriers.  It  was  in  August,  1937,  which  mark- 
ed the  beginning  of  the  most  dramatic  page  in  China's  industrial 
history. 

The  history  of  industrial  migration  might  be  divided 
1 

into  three  stages: 

1st  stage  -  from  August,  1937  to  December,  1937  - 
over  14,000  tons  of  equipments  and  ma- 
terials were  shipped  from  Shanghai  to 
Hankow,  a  considerable  part  of  which  re- 
sumed operation; 


Statistics  of  Industries  in  the  Hinterland  Provin- 
ces, Ministry  of  Economic  Affairs,  1943;  Lin,  C.  Y. ,  Industrial 
Migration  to  the  Interior,  1942. 


2nd  stage  -  In  July,  1938,  when  Wu-chang  and  Hankow 
were  threatened  by  the  enemy,  the  fac- 
tories there,  whether  Indigenous  or  new- 
ly removed  from  Shanghai,  were  moved  fur- 
ther westward;  and  during  the  period  of 
July-October  in  1938,  equipments  and  ma- 
terials moved  from  Wu-han  to  its  neigh- 
boring districts  weighed  51,000  tons; 

3rd  stage  -  from  October,  1938  to  July,  1940  -  saw 

I-chang  the  main  center  of  transportation, 
through  which  some  of  45,200  tons  of 
equipments  and  materials  reached  Szech- 
wan. 

Excluding  government  plants,  there  were  639  factories 
moved  into  the  interior.  After  arrangements  for  their  adjustment 
or  amalgamation,  70  per  cent  of  which  resumed  operation  in  1940, 

together  with  116,000  tons  of  equipment  and  materials  and  12,164 

1 

skilled  workers.     Factories  were  largely  placed  in  the  northwest 
and  southwest  regions,  mainly  in  the  provinces  of  Szechwan, 
Hunan,  Kwansi  and  Shensi.  The  distribution  of  numbers  of  workmen 
and  factories  among  the  various  classified  industries  may  be 
shown  more  clearly  in  the  following  table. 


1.  China,  Ministry  of  Economic  Affairs,  0£.  cit .  ; 
Lin,  C.  Y. ,  0£.  cit. . 
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TABLE  VI 
MIGRATED  FACTORIES  &  W0RKI.1EN 
JULY,  1940 

INDUSTRIES                                  KO.   OF  FACTORIES          NO.   OF  V/ORKMEN 

Iron  &  Steel                                         2  360 
Machine -making                                  230  5,968 
Electrical  Mfg.                                   41  744 
Chemical                                                62  1,408 
Textile                                                115  1,688 
Food                                                      46  580 
Educational  Supplies                          81  635 
Mining                                                     8  377 
Other  Miscellaneous                             54  404 

Total                                 639  15,164 

Source r  Ministry  of  Economic  Affairs. 

In  the  industrial  migration,  the  government  played  an 
active  part.  Through  its  aids  and  grants.  Including  reduction  of 
transportation  charges,  financial  grants  for  migration,  appro- 
priation of  expenses  and  allotment  of  land  for  building  plants, 
exemptions  from  certain  taxes,  as  well  as  guarantee  of  bank 
loans,  factories  were  thus  removed  and  installed  in  the  various 
part  of  the  interior,  so  laying  the  foundation  for  the  industrial 
development  there. 

B.  Wartime  Governmental  Policy  towards  the  Industrial  Develop- 
ment 

Free  China,  until  it  was  known  as  such  in  wartime. 

« 
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had  been  mainly  agricultural,  possessing  less  than  one  per  cent 

of  China* s  total  industry,  which  can  be  measured  either  by  the 

number  of  factories,  or  by  the  amoimt  of  paid  up  capital,  or  by 

1 

the  number  of  workers  employed.     Since  the  war  began  in  1937, 
Free  China,  however,  hastened  to  embark  on  industrial  recons- 
truction. With  the  establishment  of  the  National  Resources  Com- 
mission in  April,  1935,  the  nation's  basic  and  other  important 
Industries  were  developed  through  governmental  participation  in 
the  industrial  field.  Its  sphere  of  activities  soon  rapidly  ex- 
panded, and  the  number  of  working  imits  gradually  increased.  By 
1941,  the  Commission  had  succeeded  in  establishing  more  than  70 

units  in  interior  China,  including  29  industrial,  22  mining  and 

2 

20  electrical  engineering  units.     Special  emphasis  has  been  giv- 
en to  the  development  of  mechanical,  chemical,  smelting  and 
electric  appliances  industries,  while  in  the  field  of  mining, 
priority  was  given  to  mines  having  a  bearing  on  national  defense 
such  as  coal,  iron,  petroleum,  copper  and  on  China's  barter 
trade  with  foreign  countries  such  as  antimony,  tungsten,  tin  and 
mercury. 

On  the  other  hand,  the  Industrial  and  Mining  Adjust- 
ment Administration,  organized  at  the  beginning  of  the  war  as  a 
part  of  the  National  Military  Coimcil,  later  transferred  to  the 
Ministry  of  Economic  Affairs,  encouraged  and  assisted  private 

1.  Ministry  of  Economic  Affairs,  0£.  cit. . 

2.  Chien,  Chang-chao,  Experiences  and  Reflection 
after  two  and  a  half  years'  Struggle  in  the  Creation  of  a  Heavy 
Industry,  New  Economist,  ChunAkin^^,  May  16,  1939. 

industries  through  financial  aids,  technical  advices,  supply  of 
raw  materials,  and  also  certain  direct  investments.  The  Adminis- 
tration was  absorbed  by  the  War  Production  Board  upon  its  in- 

1 

auguration  in  1944. 

It  is  encouraging  that  since  the  establishment  of  the 
War  Production  Board  in  November,  1944,  industries  have  been  on 
the  upgrade.  The  growth  of  the  heavy  industries,  subordinating 
the  light  industries,  has  shown  a  healthy  sign  of  the  wartime 
Industrial  development.  Under  the  direct  assistance  of  the  War 
Production  Board,  industries  were  quickly  developed,  numbers  of 
factories  increased,  and  the  general  trend  of  the  total  produc- 
tion was  on  its  way  upward.  More  and  more  factories  were  estab- 
lished, as  shown  in  the  Table  VII.  It  is  reported  that  up  to 
June,  1945,  the  factories,  both  government- owned  and  private- 
owned,  registered  with  the  Ministry  of  Economic  Affairs,  amount- 
ed to  5,725,  vi^ich  clearly  indicates  a  rapid  increase  of  3,290 

2 

as  compared  with  the  figure  for  1933.  As  the  number  of  fae- 
tories  had  increased,  a  greater  nimber  of  workers  would  have 
been  employed  accordingly. 

Based  on  the  program  of  Armed  Resistance  and  National 
Reconstruction,  China* s  wartime  industrial  policy  may  be  further 
siammerized  as  follows: 

(1)  assistance  in  the  removal  of  factories  from 


1.  China  Handbook,  1937-1943,  0£.  cit . . 

2.  Wu,  C.  H. ,  China* s  Natural  Resources  and  Indus 
trial  Development,  op.  cit.,  P.  671. 


places  in  or  close  to  the  hostility  zones, 

(2)  maintenance  of  factories  producing  military  and 
daily-used  articles, 

(3)  promotion  of  the  establishment  of  new  factories 
producing  military  and  daily-used  articles, 

(4)  financial  and  technical  aids  to  such  factories, 

(5)  prohibition  of  labor  strikes  and  lockouts,  and 

(6)  achievements  of  self-sufficiency  in  the  produc- 
tion of  national  defense  materials. 


TABLE  VII 


TOTAL  NmiBER  OP  FACTORIES  REGISTERED  WITH  THE 
MINISTRY  OF  ECONOMIC  AFFAIRS 


JUNE, 

1945 

INDUSTRIES 

TOTAL 

GOVERmiENT 

PRIVATE 

Metallurgical 

207 

62 

145 

Machine-making 

1,047 

55 

992 

Metal  Tools 

345 

11 

334 

Electrical  Appliances 

134 

20 

114 

Chemical 

1,624 

184 

1,440 

Textile 

1,088 

155 

933 

Ornaments  &  Clothing 

184 

9 

175 

Pood 

816 

13 

803 

Printing  &  Stationery 

160 

12 

148 

Miscellaneous 

120 

13 

107 

Total 

5,725 

534 

5,191 

Source:  Ministry  of  Economic  Affairs. 
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C.  Industrial  Achievements  in  Wartime 

The  eight  years  of  war  have  done  more  to  impress  upon 
China  the  need  for  industrialization  than  a  century  and  a  half 
of  historical  experience  in  those  advanced  industrialized  na- 
tions. China,  for  the  first  time  in  her  history,  confronted  with 
the  necessity  of  pursuing  a  modern  war  against  a  powerful  indus- 
trial nation,  has  achieved  a  promising  record  of  wartime  indus- 
trialization in  the  fields  of  transport  and  public  utilities, 
agriculture,  and  industry.  This  record  in  itself  furnishes  a 
convincing  proof  of  China^s  capacity  to  industrialize  under 
extremely  difficult  handicaps. 

1.  Transport  and  Public  Utilities 

Railways  -  There  were  not  many  achievements  of  rail- 
way construction  in  wartime.  Contrarily,  it  suffered  a  great 
loss.  It  is  estimated  that  up  to  the  time  of  the  Mukden  Incident 
(September  18,  1931),  the  total  length  of  railways  in  China,  in- 
cluding all  government-owned,  rpovincial  and  private-owned,  was 
approximately  amoimting  to  15,000  kilometers.  Traversing  over  or 
passing  through  only  1/8  of  the  national  territory,  most  of  the 

railways  were  located  in  North  China  and  the  Northeastern  pro- 
1 

vinces . 

Railway  construction  in  wartime  was  highly  limited  by 
the  shortage  of  raw  materials  and  greatly  hindered  by  high  hills 

1.  China  Handbook,  1937-1943,  0£.  cit. . 
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steep  passes  and  thinly  populated  areas  of  the  interior.  A 

great  loss  was  suffered  from  the  heavy  bombardment  of  the  enemy 

which  reduced  the  total  kilometerage  to  an  exceedingly  small 

number.  The  total  kilometerage  of  railroads  in  operation  in 

1 

May,  1945  was  estimated  at  1,197  kilometers. 

In  spite  of  the  small  numerical  values  and  its  rather 
limited  achievements,  railways  during  wartime,  actually,  played 
an  important  part  in  the  evacuation,  and  served  as  one  of  the 
chief  means  of  both  civil  and  military  transportation. 

Highways  - 

Systematic  construction  of  highways  in  China  had  a 
late  start,  but  it  has  progressed  with  relative  rapidity.  A 
half  of  a  decade  before  hostilities  broke  out  in  1937,  cons- 
truction, rehabilitation  and  extension  of  motor  roads  were 
carried  out  with  a  great  speed,  first  in  the  Southeastern  pro- 
vinces and  later  in  the  Southwest  and  Northwest.  A  network  of 
highways  began  to  take  form  in  practically  all  the  provinces. 
However,  it  was  still  incomparable  with  those  leading  advanced 
industrial  countries. 

Since  the  war  China  has  brought  into  existence  many 
highways  traversing  more  than  ten  thousand  of  kilometers  in 
some  areas  which  were  previously  thinly  populated.  In  conse- 
quence of  the  heavy  losses  sustained  by  the  railways  during  the 

1.  Source:  Ministry  of  Communication. 
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war  and  due  to  the  fact  that  motor  roads  can  be  built  more  easi- 
ly and  at  a  lower  cost,  highways  have  assumed  a  leading  wartime 
role  both  in  military  and  civil  transportation.  It  is  estimated 
that  13,269  kilometers  of  new  highways  had  been  completed  during 

the  war  years,  as  shown  in  the  following  t?able;  and  the  roads 

1 

which  were  reconditioned  totalled  89,727  kilometers. 

TABLE  VIII 

HIGHWAYS  COMPLETED  AND  RECONDITIONED  DURING  THE  WAR 

(1937-1944) 

YEAR                                      LEJJGTH  OF  HIGH-            LENGTH  OP  HIGH-x- 

WAYS  COMPLETED         WAYS  RECONDITIONED 
( in  kilometers  J           ( in  kilometers) 

1937  (July  to  De- 

cember)                          1,594  826 

1938  973  5,584 

1939  2,583  9,802 

1940  949  9,313 

1941  2,616  11,883 

1942  755  15,347 

1943  1,571  16,666 

1944  2,228  20,306 

Total                      13,269  89,727 

Source:  Ministry  of  Communications. 

1.  Chen,  Lawrence  M.,  Highways  in  China,  Council  of 
International  Affairs,  Nankinpi;,  Information  Bulletin,  Vol.  2, 
No.  8,  November  21,  1936,  PP. 133-154. 

The  famous  Burma  Road  is  only  one  of  many  examples. 
From  Chungking  to  Rangoon  is  a  distance  of  3,360  kilometers, 
divided  into  three  sections,  approximately  equal  in  length,  be- 
tween Chungking,  Kunming,  Lashio  and  Rangoon.  Burma  Road  Proper 
which  covers  a  distance  of  553  kilometers  betv/een  Siakwan  and 

Lashio,  was  built  in  two  years  from  1937-1939  by  150,000  labor- 
1 

ers.     This  great  achievement  did  not  only  have  its  military 
Importance  but  also  certain  economic  values  to  the  wartime  in- 
dustrial development. 

Of  the  other  roads  it  might  be  worthwhile  to  mention 
is  the  Chinese-Soviet  highway  of  3,451  kilometers  -    one  of  the 
longest  highways  in  the  world  -  from  Sian  via  Lanchow,  Sincin- 
chia,  Urumchi  to  Tachen,  on  the  Soviet  border,  where  the  highway 
connects  with  a  Soviet  highway  running  to  Sergiopol  on  the  Turb- 

Sib  Railway;  the  Szechwan- Yunnan  highway  of  1,193  kilometers 

2 

from  Chungking  via  Kweiyang  to  Kunming. 

The  Stilwell  Road,  known  as  the  Chinese-India  highway 
linking  between  China  and  India,  was  another  great  achievement 
in  wartime,  Ti^ich  is  strictly  an  international  overland  artery 
for  military  purposes.  It  has  a  total  length  of  approximately 
1,500  kilometers  which  includes  the  new  Ledo  Road  and  the  old 
Burma  Road.  The  construction  of  the  road  was  started  in  1942, 


1.  Smith,  C.  A.  M. ,  Burma  Road  and  Industrial  Develop 
ment  in  China,  Engineer  ( London) ,  Vol.  170,  November  22,  1940, 
PP7335^334. 

2.  Pong,  H.  D. ,  The  Postwar  Industrialization  of 
China,  Planning  Pamphlets,  Nos.  12  &  13,  June,  1942,  P.  33. 


and  was  not  opened  for  use  until  the  January  of  1945.  The  open- 
ing of  the  Stilwell  Road  did  reestablish  ground  transportation 
to  China  since  the  enemy  had  long  succeeded  in  blockading  China 
both  on  land  and  on  sea. 

Not  only  the  above  mentioned  highways  have  been  newly 
built  up,  the  old  roads  have  been  improved  and  reconditioned 
too.  The  roads  have  been  widened,  sharp  turns  and  grades  reduced, 
the  sight  distance  increased.  Bridges  have  been  built  at  river 
crossings  where  formerly  traffic  was  slowed  down  by  the  use  of 
ferries . 

Navigation 

Japan's  blockade  on  the  sea,  though  cut  off  the  entire 
shipping  along  the  coast,  however,  on  the  contrary  hastened  the 
development  in  inland  navigation.  River  channels  have  been  im- 
proved, and  new  navigation  line  opened.  Supplements  to  the  old- 
er ships  were  the  newly- built  junks,  lighters,  and  shallow- 
draft  vessels  which  have  Increased  the  total  size  of  loading  to 

1 

three  times  the  prewar  figure  in  the  Southwestern  provinces. 
Public  Utilities 

Whereas  before  the  war  Pree  China  had  but  a  few  elec- 
tric plants,  with  a  small  capacity,  during  the  war,  many  new 


1.  Crawford,  Wallace,  Navigation  in  Free  China,  China 
at  war,  Chungking,  Vol.  9,  July,  1942,  PP. 42-49. 


ones  were  constructed,  raising  the  total  capacity  to  a  consider- 
able amount.  Moreover,  the  industrial  power  plants  were  also  in- 
creased with  the  rising  number  of  factories  in  Free  China  during 
the  war  years.  However,  this  increase  was  still  insufficient  to 
meet  the  needs  of  the  Industrialization,  and  many  factories  ex- 
perienced difficulties  in  obtaining  adequate  power  supply  from 
these  plants. 

.  Since  the  blockade  of  the  Burma  Road  by  the  enemy 
early  in  1942,  which  cut  off  all  foreign  supplies  by  land,  a 
great  difficulty  arose  in  the  generating  plants.  Inefficiency 
and  obsolesence  of  machinery  have  frequently  been  reported  in 
Free  China,  with  general  increase  in  fuel  consumption  and  conse- 
quent heavy  losses.  The  need  for  power  was  great,  but  not  ade- 
quately met.  Power  shortage  has  created  a  bottleneck  in  many 
industrial  plants. 

2.  Agriculture 

Wartime  development  in  agriculture  is  less  spectacu- 
lar than  that  in  transport  and  industry,  for  agriculture,  being 
a  widespread  industry,  is  less  subject  to  government  control. 
However,  the  wartime  needs  to  feed  the  civilian  and  military 
population,  to  supply  the  raw  material  requirements  of  the  grow- 
ing number  of  industrial  plants,  and  to  maintain  a  continuous 
stream  of  staple  exports  to  pay  for  American  and  Soviet  loans, 
call  for  an  increasing  agricultural  production  in  Free  China. 
The  results  already  achieved  in  this  direction  are  fairly 
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Impressive.  The  erection  of  irrigation  works  over  an  area  of 
about  two  million  mow  ( Imow  =  1/6  acre)  of  land  in  China* s  north- 
west and  southwest  regions  not  only  helped  to  increase  agricul- 
production,  hut  also  prevented  recurrent  floods.  New  lands  have 
been  reclaimed  for  cultivation,  and  subordinately  for  other 
purposes  of  refugees*  settlement  as  well.  Seeds  have  been  im- 
proved, and  better  methods  of  farming  have  been  introduced  which 
made  possible  the  increasing  yield  of  agricultural  production. 
Furthermore,  the  suppression  of  opium  culture,  and  the  control 
of  insects  and  pests  had  also  made  possible  efforts  to  assist 
production  in  order  to  meet  the  increasing  demand.  Equally  im- 
portant is  the  extension  of  a  network  of  150,000  cooperative 
societies,  launched  in  1940  with  a  total  membership  of  over 

seven  million,  and  a  vast  governmental  program  of  rural  loans  of 

1 

400,000,000  yuan  under  the  sponsorship  of  Kumintang  Government, 
3 .  Indus  try 

In  industry,  a  desperate  endeavour  has  been  made  for 
its  development.  The  removal  of  several  hundred  factories  from 
the  war  areas  to  the  Interior,  the  establishment  of  industrial 
bases  for  both  heavy  and  light  industries  in  Free  China,  toge- 
ther with  the  rapid  growth  of  the  industrial  cooperative  move- 
ment among  the  small  handicraftsmen  are,  precisely,  the  main 
achievements  during  wartime.  Through  the  light  of  these  develop- 

1.  China  After  Pour  Years  of  War,  China  Information 
Committee,  Chungking,  1941,  PP. 90-91. 
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ments  China's  wartime  production  has  been  greatly  increased,  and 
methods  of  production  radically  improved. 

As  in  the  iron  and  steel  industries,  basic  changes 
were  being  introduced,  production  increased  and  methods  improved 
although  the  capacity  of  some  industries  was  rather  limited. 
Before  1941  the  steel  works  in  the  interior  employed  electric 
crucibles  only,  but  since  then  Bessemer  furnaces  were  construct- 
ed, and  much  larger  quantities  of  steel  were  produced  by  this 
process.  Instead  of  using  hot  blasts  in  smelting  iron  ore,  cold 
blasts  were  applied.  Hand  in  hand  with  the  growth  of  the  iron 
ore  and  steel  industries  went  the  development  of  the  machine - 
making  industry.  The  manufacture  of  refractory  materials  was 
much  influenced  by  the  production  of  steel  and  iron.  Capital 
goods  industry  thus  followed  the  line  of  industrial  development. 
Steam,  gas  and  Diesel  engines,  boilers,  air  compressors,  steam 
pumps,  spindles  as  well  as  drills  and  shearings,  and  also  mill- 
ing machines  were  turned  out  in  fairly  large  quantities.  Various 

kinds  of  bolts,  gears,  and  springs  were  also  manufactured  in  the 
1 

interior. 

At  the  same  time,  chemical  industries  also  made  a 
great  progress.  Chemical  plants  were  progressively  formed,  acid 
and  caustic  soda  manufacturing  factories  were  established;  and 
chemical  products  were  increased  every  year.  But,  unfortunately 

1.  Wong,  Wen-hao,  Wu,  Ching-chao  &  Ku,  Yu-chuan, 
''China's  Industry,"  "Industrial  Areas,"  "Pattern  for  Industriali 
zation,"  China  at  War,  Chun^^king,  Vol.  11,  October,  1943,  PP.26- 
39. 
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after  the  year  1942,  the  output  of  chemicals  gradually  dropped 
owing  to  the  shortage  of  power  supply  from  outside  sources  and 
the  lack  of  necessary  equipment  to  generate  additional  power  in 
producing  districts. 

Another  achievement  which  should  not  be  ignored  in 
the  wartime  industrial  development  of  Free  China  was  the  contri- 
bution of  alcohol  distillieries,  which  served,  as  a  substitute 
for  liquid  fuel,  chiefly  in  highway  transportation,  while  gaso- 
line production  went  largely  to  the  Commission  of  Aeronautical 
Affairs,  leaving  very  little  for  other  purposes. 

Under  the  direct  encouragement,  financial  assitance, 
and  technical  aids  given  by  the  Industrial  and  Mining  Adjust- 
ment Administration  of  the  Ministry  of  Economic  Affairs,  light 
industries,  likewise,  made  a  rapid  progress  in  wartime.  Since 
the  government  laid  special  emphasis  on  the  heavy  and  the  basic 
chemical  industries,  the  light  Industries  have  been  mostly  left 
to  private  firms;  however,  the  development  of  the  latter  was  not 
as  rapid  as  the  former.  Although  the  industry  of  textiles  had 
made  its  great  expansion  and  gains  before  the  war,  yet  the  total 
productive  capacity,  at  that  time,  was  inadequate  to  meet  the 
current  demand.  At  the  end  of  June,  1944,  there  were  altogether 
230,000  spindles  in  Free  China,  and  more  were  being  installed; 

most  of  them  were  removed  from  factories  formerly  located  in  the 
1 

war  areas.     Regardless  of  the  low  productivity  in  the  quantita- 


1.  Chang,  K.,  "Wool  Production  in  China,"  Textile  In- 
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tive  sense,  the  tasks  which  have  been  accomplished  by  those  in- 
dustries were  great. 

Supplementing  the  Industrial  development  in  the  form 
of  factories  owned  by  the  government  or  private  firms,  the  in- 
dustrial cooperatives  operated  by  the  workers  themselves  with 
financial  aid  from  the  government  also  made  rapid  progress. 
Though  they  were  small  workshops,  and  scattered  all  over  Free 
China,  the  large  amount  of  their  combined  production  helped  a 
good  deal  in  supplying  the  army  and  civilian  population  with 
the  things  needed.  Exactly  one  third  of  the  cooperatives  were 

engaged  in  spinning  and  weaving,  and  more  than  twenty  per  cent 

1 

in  manufacturing  chemical  products. 

Prom  what  has  been  briefly  stated  above,  the  general 
tendency  of  wartime  industrial  development  in  China  is  apparent. 
For  centuries  she  had  been  free  to  work  out  her  own  methods  of 
production,  distribution  and  consumption.  Now  the  eight  years  of 
war,  since  the  Japanese  invasion  in  1937,  have  caused  a  great 
change  in  her  economic  and  social  life.  Gradually,  she  has  given 
away  the  very  foundation  of  her  ancient  bulwark  to  the  rising 
tide  of  industrialism.  Haiidicraft  industries,  which  dominated 
the  entire  scene  prior  to  the  period  of  1937,  have  continually 
given  up  the  right  of  way  to  machine  production.  With  foreign 

1.  Statistics  released  by  the  General  Headquarters  of 
the  Chinese  Industrial  Cooperatives. 

financial  assistance,  technical  aids,  and  raw  material  supplies, 
China,  in  this  long  course  of  war,  had  made  a  great  achievement 
in  the  industrial  field,  which  shall  serve  as  a  strong  basis  for 
the  future  development. 
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Chapter  IV 
INDUSTRIAL  SITUATION  SINCE  VJ  DAY 

A.  Industrial  Damage  from  Civil  War 

The  postwar  industrial  life  of  China  has  been  condi- 
tioned to  an  overwhelming  extent  by  the  progress  of  the  civil 
war.  Producing  centers  have  been  isolated  from  their  usual  mar- 
kets and  sources  of  vital  raw  materials;  those  in  the  north 
suffered  most,  while  those  in  the  south  fared  somewhat  better. 
Manchuria* s  industry  virtually  bore  a  total  loss,  while  north 
China  industry  rapidly  became  stagnant.  Some  hope  has  been  plac- 
ed on  the  development  in  Central  and  South  China  but  lack  of 
vital  resources  nearly  limits  various  possibilities.  Construc- 
tions could  be  found  nowhere;  only  the  dreadful  destructions 
occured  in  those  areas  within  the  reach  of  the  spearheads  of  thij 
inevitable  internal  strife.  Many  important  enterprises  have  be- 
come crippled  to  the  point  of  complete  exhaustion  as  a  result  of 
the  civil  war  progression,  and  thousands  of  skilled  workers 
therein  have  been  plunged  into  a  dilemma  of  mcertainty.  There 
la  no  doubt  that  the  life  of  industrial  and  mining  pursuits  is 
being  throttled.  These  conditions  have  resulted  in  the  failure 
of  China  to  capitalize  on  her  golden  postwar  opportunity  for 
industrial  growth  and  civilization  of  export  markets  in  the  far 
East  at  a  time  when  competition  from  nearby  countries  has  been 
reduced  to  a  historic  minimum.  In  a  gradual  manner,  the  Indus- 

trial  situation  in  Ohina  since  VJ  day  has  become  more  and  more 
gloomy.  Stagnation  almost  characterizes  the  whole  Industrial 
activity  which  caused  the  country  relying  largely  upon  foreign 
shipments  to  make  up  the  deficiencies  of  domestic  production. 

Transportation,  suffering  a  complete  disruption  from 
concerted  drive  by  the  Communists,  was  at  its  lowest  ebb  for  many 
years.  Coal  production,  with  most  of  the  large  producing  centers 
in  the  North  and  Northeast,  was  a  hard  hit;  much  of  the  limited 
amount  of  coal  being  mined  could  not  be  transported  to  consuming 
areas.  With  the  exception  of  Taiwan  (Formosa),  power  was  every- 
where insufficient  to  meet  the  demand.  Industrial  raw  materials, 
depending  heavily  on  imports,  penetrated  with  difficulty  a  web 
of  import  restrictions;  only  a  small  portion  has  reached  the 
user  in  a  somewhat  unsteady  trickle.  High  cost  of  production 
virtually  drove  producers  out  of  export  markets,  and  domestic 
consumers  demand  was  curtailed  by  the  inaccessibility  of  mer- 
chandise and  lack  of  purchasing  power  due  to  inflation.  Apparent- 
ly,  the  National  Resources  Coramlssion,  charged  with  the  adminis- 
tration of  most  of  the  country's  basic  Industry,  was  in  a  very 
awkward  position,  beset  by  problems  of  finance,  decisions  aris- 
ing from  the  logistics  of  shifting  battle  areas,  and  the  demands 
on  personnel  occasioned  by  the  conduct  of  the  civil  war. 

Owing  to  the  unavalllbillty  of  easy  means  of  communi- 
cation, much  of  the  coal  mined,  however,  could  not  be  transport- 
ed to  the  consuming  areas,  with  the  result  that  coal  shortages 
of  varying  degrees  of  intensity  were  evident  through  all  the 


industrial  centers  of  China.  To  supplement  domestic  production, 
a  certain  amount  has  been  brought  in  from  abroad,  though  very 
rare  in  quantity  and  did  not  add  up  much  to  the  total  produc- 
tion. Official  estimate  has  been  released  by  the  National  Re- 
sources Commission  that  the  total  coal  production  in  1947  amount 
ed  to  only  about  37^  of  what  has  been  achieved  in  1936,  includ- 
ing Manchuria  and  Taiwan. 

Fuel  consumption  was  much  in  excess  of  the  supply. 
Although  under  the  allocation  of  a  Fuel  Oil  Allocation  Committee 
the  supply  of  liquid  fuels  continued  tight  throughout  1947,  and 
Industry  was  forced  into  the  black  market  to  supplement  the  re- 
mainder of  its  requirements.  As  the  result  of  insufficient 
foreign  exchange  supply  -  nearly  all  of  China* s  liquid  fuels 
have  to  be  imported  -  the  Fuel  Oil  Committee  sought  to  limit 
conversion  from  coal  to  oil  consumption,  a  policy  which  was 
partially  successful. 

In  consequence  of  this,  the  supply  of  electric  power, 
on  the  other  hand,  has  been  eliminated  to  a  very  low  level. 
Severely  hampered  by  a  drastic  reduction  in  coal  production 
throughout  the  country,  the  shortage  of  electric  power  has  gra- 
dually become  the  chief  limiting  factor  in  industrial  production 
No  estimate  is  possible  as  to  what  percentage  of  the  1,600,000 
kw.  capacity  of  Manchuria  still  remain  effective.  Transmission 
lines  in  the  region  were  extensively  damaged,  further  reducing 
the  available  power  supply.  Municipalities,  large  utility  com- 
panies, and  the  Central  authorities  bent  every  effort  to  obtain 


power  equipment  abroad,  but  the  shortage  of  foreign  exchange  and 
the  late  delivery  of  the  equipments  actually  delayed  the  imple- 
mentation of  this  much  needed  program. 

Industry,  as  a  whole,  nearly  went  to  a  standstill. 
Raw  materials  as  well  as  semi-finished  and  finished  products 
were  in  short  supply;  industrial  chemicals,  steel  products,  cop^ 
per  and  other  non-ferrous  metals,  industrial  electrical  equip- 
ment, and  bearings  are  only  a  few  of  the  items.  Domestic  produc- 
of  primary  components  was  extremely  limited  and  the  country  con- 
tinued to  rely  heavily  on  imports  for  its  supplies.  Much  inge- 
nuity supported  by  repeated  attempts  enabled  industry  to  bridge 
some  gaps,  but  were  not  sufficient  to  provide  more  than  1,000 
tons  of  ingot  steel  monthly,  whereas  minimum  monthly  require- 
ments of  the  fabricating  plants  were  estimated  at  1,500  tons  of 

1 

pig  iron  and  6,000  tons  of  steel.    The  discrepency  was  made  up 
by  the  widespread  use  of  plate  cutting  in  re-roll  process.  Pro- 
duction at  the  Anshen  Steel  works  in  Manchuria  was  severely 
limited  and  distribution  of  its  product  almost  been  reduced  to 
nil. 

Negotiations  with  large  foreign  interests  in  the  field 
of  electrical  manufacturing  did  not  progress  much  and  domestic 
production  was  limited  far  below  the  demand.  Motors,  transfor- 
mers, switch  gear,  and  other  mechanical  equipments  were  at  a 
premium.  Aluminum  ingots  were  obtained  entirely  from  foreign 
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countries,  pending  resiamptlon  of  activities  in  Taiwan. 

Lack  of  capital  Is  another  obstacle  to  China* s  recent 
Industrial  development.  With  inflation  rapidly  increasing  since 
VJ  day,  the  entire  economy  reached  an  abnormal  situation.  Capi- 
tal goods  industries  have  been  greatly  affected;  industrial  pro- 
ducts of  metal  sind  machinery  industries  could  never  hope  to  keep 
up  with  production  costs.  Returns  from  industrial  and  mining 
investments  are  far  behind  earnings  from  speculative  activities 
connected  with  gold  and  foreign  currencies.  Very  few  people  care 
to  invest  in  coal  mines  which  have  every  prospects  for  making 
profits  because  of  the  long  and  remote  anticipation.  In  addition 
to  the  difficulties  in  obtaining  capital,  the  depreciation  of 
currency  values,  the  soaring  prices  of  machinery  and  raw  mater- 
ials, the  mcertainty  of  the  markets,  the  disruption  of  trans- 
portation facilities,  as  well  as  the  accumulation  of  products, 
all  contribute  to  the  financial  stringency  of  the  factory  and 
mine  ojje rations.  The  exhaustion  of  capital  by  this  speculative 
motive  left  a  negligible  amount  for  investment  which  not  only 
reduces  the  employment  and  national  income  to  a  considerably 
low  level,  but  also  curtailed  the  industrial  development  to  a 
very  limited  extent. 

B.  Contributions  of  the  United  Nations  Relief  and  Rehabilitation 

Administration  as  Favorable  Factors  to  China* s  Postwar  Indus- 
trial Reconstruction 

However,  there  were  some  favorable  factors.  The  con- 

trlbutlons  mad©  by  the  United  Nations  Relief  and  Rehabilitation 

Administration  to  China's  Industrial  reconstruction  have  been 
appreciable,  and  resiilts  were  expected  to  be  raore  apparent  as 
time  passed  on*  Certain  regions  In  the  South  recorded  Industrial 
gains.  The  country's  International  telecommunication  system  had 
been  partially  restored.  Well- laid  plans  were  under  way  for  in- 
creasing over-all  power- generating  capacity.  There  was,  to  some 
extent,  a  resurgence  of  industrial  activity  in  the  South  and  In 
Talwfiui;  both  areas  are  well  removed  from  the  zones  of  combat. 
Despite  all  the  discouraging  aspects,  China  had  moved  a  little. 
If  any,  closer  towards  her  goal  of  industrialization  in  the 
western  sense. 


CONCLUSION 


Prom  the  brief  account  in  the  preceding  chapters,  the 
trend  of  prewar  and  wartime  industrial  development  is  quite 
obvious.  Although  for  a  time  conditions  were  unpropitious  for 
China  to  attain  the  necessary  degree  of  industrializtion,  yet 
she  has  already  gone  one  step  further  since  the  war  begmn;  and 
it  was  in  the  right  direction.  Even  the  considerable  Industrial 
damage  has  been  suffered  from  the  progress  of  the  civil  war,  the 
foundation  for  which  the  Chinese  people  had  exerted  so  much 
effort  in  the  past  will  not  be  completely  destroyed. 

It  is  quite  apparent  that  the  natural  resources  of 
China  had  not  been  well  developed  before  the  war,  and  that  what 
was  achieved  through  wartime  efforts,  though  commendable,  was 
none  the  less  very  meager.  The  bitter  experiences  and  the  great 
hardships  sustained  throughout  the  war  years  have  driven  home  to 
the  public  the  urgent  need  of  postwar  industrialization,  which 
does  not  only  help  to  improve  the  Chinese  masses  but  also  to 
maintain  the  peace  and  stability  in  the  Far  East. 

However,  it  is  also  clear  and  distinct  that  the  mere 
foreign  financial  assistance  and  technical  aids  are  not  enough 
for  the  Chinese  postwar  industrial  reconstruction.  It  needs  to 
be  carefully  coordinated  with  the  rest  of  the  internal  economic 
and  financial  program,  or  otherwise,  the  results  are  bound  to  be 
disappointing. 


According  to  the  "Guiding  Principles  of  Economic  Re- 
construction in  China"  adopted  by  the  Supreme  National  Defense 
Council  in  December,  1944,  the  industrial  development  of  China 
will  be  carried  out  along  two  lines:  by  state  enterprises  and 
by  private  enterprises.  It  is  clearly  indicated  that  state  ca- 
pital should  be  developed  and  all  basic  industries  including 
telecommunications,  arsenals  and  hydraulic  power  plants  shall  be 
owned  and  operated  under  private  capital  which  may  be  assisted 
by  the  government  in  the  interest  of  securing  maximum  production 
Evidently,  the  aim  is  to  strength  the  national  defense  and  to 
promote  the  people *s  livelihood. 

Nevertheless  China* s  postwar  industrial  reconstruc- 
tion depends  upon  the  political  factors,  ?/hich  at  present  domi- 
nate the  scene.  It  is  almost  impossible  to  carry  out  this  pro- 
gram while  internal  strife  spreads  disorder  in  wide  areas,  and 
sets  up  blockades  to  keep  food  and  raw  materials  from  reaching 
centers  of  consiimption,  and  fhrnished  goods  from  masses  of  users 
and  while  railways  and  other  communications  are  subject  to 
attack  or  destruction.  Through  eight  years  of  invasion  and  des- 
truction the  greatest  need  of  the  long-suffering  people  of  China 
is  peace  and  a  chance  to  work  and  live.  It  is  tragic  that  the 
absence  of  peace  delays  the  recognition  of  a  position  among  the 
nations  which  China  won  by  its  epic  fight  against  Japan. 

The  most  striking  political  factors,  however,  must 
not  obscure  the  basic  economic  and  financial  factors  as  well  as 
the  industrial  development.  It  is  important,  therefore,  the 
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China's  postwar  Industrial  reconstruction  can  not  be  carried 
out  unless  the  internal  peace  is  restored. 
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M  ABSTRACT 

Industrial  development  in  China  had  relatively  a 
late  start.  For  many  centuries  her  national  economy  has  center- 
ed around  agriculture.  Nearly  eighty  percent  of  her  total  popu- 
lation has  been  engaged  in  farming,  only  a  portion  of  the  re- 
mainder constitute  what  may  be  termed  industrial  labor.  V/ith  a 
vast  piece  of  land,  she  owns  an  immense  source  of  natural  re- 
sources. Her  agricultural  products,  though  not  very  self-suffi- 
cient in  food,  yet  compare  favorably  with  other  nations.  China'! 
copper  supply  seems  more  or  less  limited,  and  is  also  deficient 
In  oil.  But  she  is  rich  in  antimony,  tin  and  tungsten  which 
occupy  very  important  positions  in  her  foreign  trade  and  have 
proved  very  significant  to  the  industrial  development.  The  na- 
tional reserves  of  coal  are  great,  and  those  of  iron  are  simong 
the  most  important  in  Asia.  With  a  fair  proportion  of  the 
world's  natural  resources  and  a  large  amount  of  population, 
however,  she  possesses  only  a  minute  fraction  of  the  world's 
machinery,  owing  to  the  lack  of  capital  and  the  teclmique  of 
management  as  one  limiting  factor,  and  political  unstability 
and  military  disturbances  as  another. 

In  the  nineteenth  century,  China  was  mainly  rural, 
and  her  industry  was  entirely  in  the  handicraft  stage.  Most  of 
the  consumers'  goods  v/ere  made  by  hand,  and  only  a  very  negli- 
gible part  produced  in  factories.  Railwa^r  mileages  were  short, 
and  industrial  establishments  were  quite  limited  in  extent. 


During  World  War  I,  factory  Industries,  especially  the  textile, 
had  a  rapid  growth.  Hov/ever,  it  did  not  last  very  long.  In  1920 
two  years  after  the  Armistice,  as  European  countries  gradually- 
recovered  from  the  disastrous  effects  of  the  great  hostility, 
the  new  industries  in  China  were  greatly  affected  by  the  com- 
petition of  foreign  goods  on  the  Chinese  markets.  Since  1922, 
the  situation  was  even  made  worse  by  the  world  depression  and  . 
military  disturbances  within  the  country.  Moreover,  in  1929, 
the  sudden  rise  of  gold  exchange  and  depreciation  of  silver 
brought  another  hardship  to  the  Chinese  industries.  The  cotton 
industry,  silk  filatures,  silk  weaving,  flour,  tobacco  and  mat- 
ch industries  were  seriously  affected  in  this  period.  Unfortu- 
nately, a  little  progress  gained  through  the  vigorous  exertions 
of  the  National  Government  was  again  checked  by  the  Japanese 
invasion  of  Manchuria  in  1931.  Hov/ever,  the  Industry,  as  a 
whole,  was  still  steadily  developing. 

Before  the  war,  the  manufactures  of  textiles  and 
foodstuffs  were  considered  the  two  largest  leading  industries 
in  China.  Although  there  were  quite  a  number  of  heavy  indus- 
tries, such  as  the  iron  works  at  Han-yang,  yet  they  were  not 
greatly  developed.  Geographically,  most  of  the  factories  were 
concentrated  in  the  coastal  provinces,  and  therefore  suffered 
a  great  loss  when  the  war  broke  out. 

The  days  between  August,  1937  to  July,  1940  v/as  said 
to  be  the  period  of  industrial  migration.  Through  government 
aids  and  grants,  a  large  number  of  factories  have  been  removed 


from  places  near  war  regions  to  the  interior  of  the  Republic. 
It  was  reported  that  639  factories  or  approximately  38%  of  the 
factories  registered  with  the  I^'Iinistry  of  Economic  Affairs  be- 
fore the  war  have  been  so  transferred,  447  having  again  started 
operations  after  arrangements  for  their  adjustment  or  amalgama- 
tion. The  construction  of  new  plants  in  the  interior  has  also 
been  stimulated,  with  the  aid  of  the  Ministry  of  Economic  Af- 
fairs. Under  the  direct  financial  and  technical  assistance  of 
the  Government,  both  heavy  and  light  industries  were  rapidly 
developed,  more  factories  established,  and  total  production 
greatly  increased.  Up  to  June,  1945,  total  factories,  both 
government-owned  and  private-owned,  registered  with  the  Minis- 
try of  Economic  Affairs,  have  been  increase  to  5,725. 

As  to  China's  v/artirae  industrial  achievements,  it 
may  be  briefly  sketched  here.  In  the  field  of  transport,  the 
outstanding  accomplishments  lay  in  the  highway  construction. 
Many  new  ones  were  constructed,  and  old  roads  improved  and  ex- 
tended, which  did  not  only  serve  for  military  purposes  but  also 
had  a  great  value  to  the  nation's  industrial  development  in  an 
economic  sense.  Not  much  could  be  mentioned  about  railways  and 
shipping,  #iich  due  to  the  lack  of  materials  and  equipment, 
only  achieved  a  very  little.  There  was  also  an  increase  in  the 
number  of  electric  power  plants,  though  not  quite  sufficient  to 
meet  the  needs  of  industrialization.  As  in  the  iron  and  steel 
Industries,  basic  changes  were  introduced,  methods  imporved  and 
production  greatly  increased  which  eventually  led  the  way  for 


for  the  development  of  capital  goods.  Chemical  Industries  also 
made  a  rapid  progress.  The  establishment  of  acid  and  caustic 
soda  manufacturing  factories,  and  the  contribution  of  alcohol 
distillieries  were  supposed  to  be  the  two  chief  accomplishments 
in  the  wartime  industrial  development  of  Free  China.  Light  in- 
dustries, chiefly  the  textile,  had  likewise  gained  a  great  ad- 
vancement. In  addition,  there  was  a  rapid  growth  of  the  indus- 
trial cooperative  movement  among  the  laborers  which  helped  a 
great  deal  the  total  production  of  industrial  goods.  All  these 
developments  had  greatly  increased  China's  wartime  industrial 
production  in  an  undeveloped,  blockaded  hinterland. 

Unfortunately,  the  development  was  hindered  by  the 
subsequent  unceasing  and  dreadful  civil  wars  ever  since  the 
restoration  of  the  peace  in  1945.  Adequate  postwar  industrial 
constructions  can  hardly  reach  its  realization;   disastrous  des- 
tructions appear  almost  everywhere  within  the  stretch  of  the 
spearheads  of  this  inevitable  civil  strife.  Production  declined 
sharply;  and,  industry,  as  a  whole,  nearly  went  to  a  standstill. 
The  gradual  corruption  of  the  National  Government  does  not  and 
will  not  bring  this  crisis  to  an  end,  not  even  in  the  near  fu- 
ture. It  is  generally  believed  that  no  projects  or  any  program 
for  China's  postv/ar  industrial  reconstruction  can  be  possibly 
carried  out  unless  real  peace  and  political  stability  within 
the  country  are  obtained. 
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